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THE IMPACT OF THE HEAD START PARENT TEACHER PARTNERSHIP ON
HOME BASED MATHEMATICAL INTERVENTIONS PROVIDED
BY SINGLE RURAL HEAD START MOTHERS
Curtiss J. Babcock, Ph.D.
Western Michigan University, 2011
Increased research in the area of early childhood education has expanded
knowledge in the area of educating young children and improving school readiness. In
Head Start, as well as other preschool programs, attention has recently focused on the
pre-mathematics component of early education and school readiness.
The purpose of this study is to gain insight into the home-based mathematic
activities and experiences single rural Head Start mothers use to provide math-related
instruction to their children prior to Head Start entry. Also examined was the preschool
teacher's influence on parent initiated in-home mathematics practices.
This study looked for relationships between the extension of the Head Start
parent/teacher partnership in the area of pre-mathematical development and Head Start
mother's implementation of the pre-mathematic instructional practices. An examination
of the mothers' ability, level of comfort and frequency in providing home-based
mathematics instruction prior to preschool entry, and how this home-based instruction
compliments the classroom instruction will be useful in determining what areas teachers
should reinforce and what areas they need to address in providing parents with additional
in-home activities. The study accomplished this by assessing the actions and perceptions
relative to pre-mathematical practices of the mothers prior to their child entering

preschool. Also, the mothers' reported implementation of Head Start endorsed activities
along with the frequency of interaction in the activities was assessed before and after a
four-month period of interaction in the parent/teacher partnership.
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CHAPTER I

INTRODUCTION

Increased research in the area of early childhood education has provided a great
deal of information leading to expanded knowledge in the area of educating young
children and improving school readiness. In Head Start, as well as other preschool
programs, attention has recently focused on the pre-mathematics component of early
education and school readiness (Administration for Children and Families [ACF], 2005).
Changes in the national focus of federally funded programs are eventually reflected in
local initiatives (ACF, 2005). To this end, the focus on improving mathematics readiness
for Head Start students recently became a priority in a Lake Michigan shoreline county in
the State of Michigan. In this county that serves qualifying families from a mid-sized
metropolitan, suburban, and rural area, Head Start delegates from the local communities
are all participating in the federal grantee's focus on improving math skill attainment
with Head Start children. The grantee is the Intermediate School District that serves this
county and coordinates services for a total of over 900 rural and urban Head Start
children per year.
The above described county Head Start program is the context for this study
which examined the relationship between teacher actions and the home-based
mathematical interventions used by rural single Head Start mothers. Specifically, this
study looked at how the rural Head Start mothers who participated in this study (from the
1

2
county Head Start program that serves as the context for this study) employ mathematics
instruction and techniques in their homes to enhance and support the classroom delivered
Head Start mathematics curriculum before and after experiencing training on home-based
mathematics activities. The conclusions drawn from this study may be useful to improve
the parental support component of Head Start programs. As a result of this study, homebased techniques that support effective early mathematical instruction can be
disseminated to Head Start families across the country.

Study Background

The Head Start program provides support for qualifying preschool children
focusing on healthy child development in eight specific domain areas: approaches to
learning, creative arts, language development and communication, literacy, physical
health and development, social and emotional development, science and mathematics.
To enhance the development in these eight domain areas, parent and family
empowerment are critical features of staff s work throughout the school year (ACF,
2003). Nationally, as well as locally, the Head Start program has embraced the national
recommendations for parents to be involved with their children's emergent literacy
growth doing activities such as by reading to children, introducing books, and singing
repetitive songs (ACF, 2005). Head Start promotes an active partnership between the
parent and the preschool teacher. Teachers work with the children in the classroom
setting and work with the parents of the child in the home environment as well. The
teachers provide instruction to the parents on how to interact with their child to improve
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the child's educational levels. In the area of emergent literacy, teachers assist their
families with opportunities to facilitate home-based practices that build a child's
language capacity and readiness for pre-reading instruction. Research is the initiative to
have parents be more involved in their child's language growth at the earliest ages is
reaping success (ACF, 2005; Parents as Teachers [PAT], 2007).
The counterpart of emergent literacy is emergent or pre-mathematical readiness.
Recently, the federal Head Start organization has begun to embrace the needs of parents
to increase their level of support in the area of pre-mathematics. Over the past two years,
the U.S. Department of Health and Human Services, through their Head Start Graduate
Student Research Grants Program, has placed a scoring emphasis on mathematics-based
research studies (ACF, 2006). The area of pre-mathematical student growth, as a second
area of focus for the involvement of the parent/teacher partnership, is in the extreme early
stages with the hope that it will gain similar support and success as did the literacy
initiative. Head Start's model, of the parent and teacher working as a team of educators,
may play a critical role in the development of the budding initiative to impact premathematical growth in the same way that Head Start is already impacting pre-literacy
reading growth for students. Yet data on this emerging area is scant.
Conceptual Framework
In the national education Goals 2000, it was stated that by the end of the year
2000, U.S. students would lead the world in science and mathematics. This did not
happen in the year 2000, nor has it happened as of the date of this writing. Currently,
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U.S. children do not lead the world in science or mathematics. Rather, the United States'
ranking fell in science and mathematics in the 2006 Program for International Student
Assessment (PISA), a triennial survey of the knowledge and skill levels of 15-year-old
students from 30 industrialized countries. Between 2003 and 2006, United States student
rankings fell from 19th to 21st among the 30 countries in science, and from 23rd to 25th
in mathematics (PISA, 2006).
For this to change, the United States must embrace pre-mathematical
opportunities for children through parental involvement at the earliest ages in pre-school
child development (Duch, 2005). If parents believe in this concept, preschool teachers
may assist the parents in learning needed skills and mathematics may be engrained in the
everyday life of the child, potentially increasing achievement in pre-mathematics, and
ultimately, mathematics performance as the child enters formal math instruction.
In the early 1990s, early childhood education research began to focus on the
importance of the child's parent and preschool teacher on academic achievement
(Darling-Hammond, Wise, & Klein, 1999; Jeynes, 2005; Plomin, 1990). Such studies
found that children with parents involved in their education at an early age were more
likely to present school readiness skills than students of non-involved parents. These
findings have established a widely held belief that a parent is their child's first and most
influential teacher (PAT, 2007) and that educators can play a formal role in helping
parents be more effective in translating home experiences into improved learning
readiness and achievement. This belief has been embraced by many nationally and state
sponsored early childhood organizations, including Head Start and the Parents as
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Teachers Organization. This emphasis has inspired great interest and research regarding
the importance of parental involvement, and the recognition that parent involvement may
be a positive or a negative influence on the child depending on the parental skills
involved and how interventions are administered.
Many parents are becoming more aware of the need for parental involvement
prior to kindergarten entry (Glassman, 2001). As this awareness increases, parents are
looking to provide their child a strong head start on skill attainment that they hope will
positively impact growth throughout their child's educational career. With firm support
from the Parents as Teachers Organization regarding the importance of the parent on the
instructional process of the child, the time is right to expand the role of parents to include
both early reading literacy and pre-mathematical literacy or learning readiness (ACF,
2006). This has led to a national expansion of the Parents as Teachers' Head Start
initiative with the expectation that, if a child's preparedness can be greatly enforced by
the parent prior to preschool entry, the impact on mathematical readiness and later,
mathematical achievement, could be as impressive as has been the impact of parent
involvement with reading readiness (Keyes, 2002).
In addition to the parent involvement research, Head Start policy makers are
beginning to take note of research that examines the importance of a child's preschool
teacher's preparation and educational level (Kontos, Howes, & Galinsky, 1996).
Teachers' educational levels support their ability to impart knowledge, and enhances their
abilities when sharing best practice educational techniques with parents. The connection
between a teacher's education level and the ability to assist parents with their role as a
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child's "first teacher" supports the strategy of Head Start's parent/teacher partnership.
Matching experienced and well trained teachers with parents to establish meaningful
home-based activities has served to leverage the combined power of the teacher's
expertise and the parent's knowledge of their child (Howes, Smith, & Galinsky, 2003).
The results of this strategy are well established in the literature in relationship to the Head
Start early literacy focus, but this strategy has yet to be studied in relationship to building
pre-mathematical knowledge for Head Start children, thus the focus of this study.
Over a decade ago White, Phillips, and Crowell (1994) showed there is little
information in the research literature centered on home-based mathematical instructional
practices of parents. My literature searching has revealed that this has not changed
significantly since this reference. Moreover, the potential for the preschool teacher to
impact home experiences relating to pre-mathematical development and math instruction
readiness is yet to be systematically studied under the framework of the Head Start
parent/teacher partnership.
Head Start, as an organization, has recently begun to emphasize research in the
area of pre-mathematical development and the role the parent/teacher partnership can
play in this development (ACF, 2006). Investigation of the current Head Start accepted
best practices for pre-mathematical instruction and how the parents and teachers are
making meaning of their role in this process could lead toward a better understanding of
the role home-based instruction can play in the emerging mathematical gains of children.
Below, is a diagram of the conceptual framework driving this study (see Figure 1).
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The diagram provides a graphic organizer for the areas of concern for this study,
i.e., school or learning readiness, the role of the parent in developing school/learning
readiness, and the role of the Head Start Parent Teacher Partnership in assisting parents
with home-based readiness activities. As noted in the four center squares of the graphic,
this study examines these concerns within the context of home-based pre-mathematical
experiences provided by parents. More specifically, this study focuses on the homebased learning activities provided by rural Head Start mothers, as a group of parents
represent a large majority of the Head Start parent clientele for the area Head Start
program that serves as the site for the study.
The literature review for this study examines the four areas highlighted: early
parent involvement, home-based mathematical practices, pre-school teachers and the
parent teacher partnership, and per-kindergarten mathematical development. The graphic
demonstrates how all of these factors interrelate. The importance of the single rural Head
Start mother to the basis of the study is projected next in the graphic, followed by
attention to the parent/teacher partnership. Finally, the overall emphasis (change in
mother perception and action) of the study is highlighted. Ultimately, this study is
concerned with gaining a better understanding of what rural Head Start mothers are doing
with home-based pre-mathematics experiences before their children enter the Head Start
program and identifying the impact of a focused attention to pre-mathematical homebased experiences through the Parent/Teacher partnership.
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Statement of the Research Problem
Research suggests both the importance of parental involvement in a child's education and
the importance of higher teacher training/education levels for preschool Teachers as they
relate to student educational success (Jeffreys & Sprang, 2001). In reviewing the
literature, the potential for the preschool teacher to impact home experiences relating to
pre-mathematical development and math instruction readiness is yet to be systematically
studied under theframeworkof the Head Start parent/teacher partnership.
This is particularly true as it relates to early mathematic instruction and skill
attainment. Adhering to the belief that parents are their child's most influential teacher
raises the concern of how well parents are prepared to provide the support for early
mathematics learning and the importance they place on this support. This is a challenge,
because many of the Head Start parents have limited mathematics ability and in many
cases possess a limited educational credential. In a recent study, 69% of the Head Start
parents had only a high school diploma or less, and only 5% had a bachelor degree or
higher (Head Start Program Information Report, 2008). Knowledge of the actions of the
parent prior to preschool entry and the support that the child's teacher can provide the
parent in assisting the child's mathematical learning during the preschool experience is
lacking.
While providing children an effective early childhood experience leading to
school readiness is the overall mission of the Head Start program, emphasis on the
development of mathematical preparedness techniques for Head Start mothers is lagging
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behind pre-reading as related to functional implementation. The Head Start Performance
Standards acknowledge the development of early mathematical skills as a concern
(DHHS, 2002) and note the importance of addressing this issue. The longitudinal Head
Start FACES project provided data supporting that Head Start children entered their
preschool program well below national norms on standardized tests in early mathematical
skill sets. Within that study the typical Head Start child scored in the 21st percentile.
Indicating a clear need for increased attention to the pre-mathematical needs of
Head Start children, the Head Start Impact Study (ACF, 2005) found that there was a lack
of significant differences amongst Head Start and non-Head Start children in the areas of
mathematical gains. This is concerning, because the same report did not provide
significant differences between Head Start and non-Head Start children in the areas of
emerging literacy skill sets. The Head Start children evidenced statistically significant
gains in emerging literacy. In other words, Head Start children are making gains in
emerging literacy skills, but are lacking in performance gains in pre-mathematics.
Head Start has very recently begun to examine effective pre-mathematical
practices (ACF, 2006), but three critical areas have not been explored: 1) the current
practices of parents in the home environment related to pre-mathematical concepts; 2) the
ways in which teachers can translate their training in pre-mathematics development to
specific in-home activities to share with parents through the Head Start parent/teacher
partnership; and 3) it is not known how expanding the Head Start parent/teacher
partnership to encompass a program of parent training for pre-mathematical readiness
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will impact Head Start mothers' perceived importance of the suggested pre-mathematic
instructional practices.
Purpose Statement
The purpose of this study is to assess how the participating rural single Head Start
mothers perceive the importance of, and create mathematical experiences for, their preschool Head Start children, both before and after receiving training from the Head Start
teacher on home mathematics activities. Additionally, this study examines how teachers'
educational levels relates to their observations of students' implementation of desired
pre-mathematics behaviors. In summary, this study looks for changes in parent initiated
at-home mathematics experiences for their Head Start children and/or changes in parent
perceptions of the importance of at-home mathematics experiences as a result of training
via the Head Start parent/teacher partnership in the area of pre-mathematical
development. Concurrently, this study examines how Head Start teachers' educational
levels impact their ability to recognize and interpret pre-mathematical behaviors.
By looking at what the Head Start mothers are doing with mathematics-related
activities at home prior to, and after, the Head Start teacher provides specific training on
home-based mathematics experiences, this study is able to identify both the parents'
natural inclinations and their response to the training. By also examining if and how the
mothers change their perceptions about the importance of at-home mathematics
experiences after the Head Start Teacher training, this study also provides valuable
insight into how the parent/teacher partnership can be a source of both change in
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perception and practice. Finally, by examining the impact of Head Start teachers'
education levels on their ability to recognize and interpret pre-mathematics behaviors,
this study adds to the conversation about preparation and training for Head Start
educators, especially as regards their work with parents to develop in-home premathematics experiences.
Research Questions
The research questions listed below are chosen specifically based on their
importance and relevance for low-income children's development and welfare. Attention
is given to assure the measures and analytic techniques in the research are appropriate,
sufficient and consistent with one another for the questions posed. The lack of emphasis
on mathematical development prior to preschool is assumed for the following research
questions. Assessment of parental home intervention at preschool entry, and the quality
and quantity of instructional techniques shared by the teacher with the parent during the
preschool experience, are related against the mother's perceived importance of the
intervention and frequency of participation in the activity. The research questions are:
1. What math-related activities and experiences do Head Start mothers report as
already occurring in the home for their Head Start preschool children prior to
Head Start entry?
2. Is there a relationship between mother's education level and whether or not
she has participated with her child in the 14 Head Start identified premathematics activities prior to the parent/teacher partnership?
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3. What value do Head Start mothers place on pre-mathematics experiences and
how often are they providing them at home prior to the teacher training on
home-based mathematics activities?
4. After working within a parent/teacher partnership for a four-month period,
what math-related activities and experiences do Head Start mothers report as
occurring in the home?
5. After working within a parent/teacher partnership for a four-month period,
what value do Head Start mothers place on pre-mathematics experiences and
how often are they providing them at home?
6. To what degree did the Head Start teachers observe the child implementing
the desired pre-mathematical activities, and is there a relationship in teachers'
educational levels and whether or not they witnessed the child implementing
the 14 Head Start identified pre-mathematics activities at school?
7. At the end of four months, what is the comparison between those premathematics activities Head Start mothers report working on at home and
those the Head Start teachers report observing students demonstrating
knowledge in at school?

Significance

The significance of the problem is embedded in the importance of quality
mathematics education for children and resides in the importance of early intervention by
the parents as the child's first educator. DHHS (2009) reports a commonly held belief
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that parents are their child's first and most influential teacher. Young children begin to
develop math concepts and skills very early in the first year of life. Family members play
a special role in helping children learn about math. Throughout the day, as families talk,
play, or carry out routines, children are learning (West et al., 2011). To promote
mathematical competency, parents may make use of all resources available to them
including the child's teacher to infuse mathematics into the child's everyday life. Quinn
and Allen (1989) demonstrated that making use of resources may be extremely difficult
for rural single mothers due to the many challenges they face including time constraints,
inadequate financial resources, inadequate child care options, low self-esteem and limited
social supports.
Considering the low rankings of U.S. students in math (25th of 30 industrialized
countries) as reported on the PISA (2006), this study provides a significant move in the
direction of measuring the impact early mathematical intervention by the child's parent
has on the child's mathematical readiness. The study documents how rural single Head
Start mothers work with their childrens' teachers to provide early mathematic enrichment
that leads to increased likelihood of mathematical growth. The study results will be of
use to preschool teachers and program leaders as they plan effective parent/teacher
interaction relative to student pre-mathematical growth.

Overview of the Study Methodology

This study looks at Head Start mothers' behavior and perceptions related to athome mathematics experiences for their children both as the children are entering the
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Head Start Program and after the parents experience training on at-home mathematics via
the Head Start parent/teacher partnership. Since this study is looking for measurable
differences in both behavior and perceptions, a quantitative approach that measures
differences in data collected at two points in the study is the best approach (Ary, Jacobs
and Razavieh, 1990). This study utilizes two surveys to collect data from Head Start
single mothers and their teachers. The survey instruments were designed by the
researcher based on the 14 Head Start identified pre-mathematics activities. The data
analysis was based on a pre-post comparison of the frequencies of responses on both
surveys since the sample sizes were not sufficient to establish inferential statistical
significance for measurable pre-post changes.
Definition of Terms
The following key terms for this study are identified and operationally defined
below:
Parent/Teacher Partnership: A didactic relationship of teacher and parent where the
teacher provides direct and purposeful instruction and the parent is a willing recipient and
participant.
Mathematical Readiness: Demonstrates use of or understanding of basic pre-mathematic
concepts and may, even in limited ways, employ those concepts in rudimentary problem
solving.
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Chapter 1 Summary
This chapter detailed the purpose of the study, which is to gain insight into the
home-based activities and experiences rural single Head Start mothers already provide to
their children prior to Head Start entry. Additionally, this study examined the influences
of the preschool teacher regarding the positive or negative impact of these in-home premathematical activities engaged in by the mother with the preschool child. This study
examines relationships between the extension of the Head Start parent/teacher partnership
in the area of pre-mathematical development and a Head Start mother's perceived
importance on her need to implement the pre-mathematic instructional practices. An
examination of the mothers' ability and level of comfort/competency in providing homebased mathematics instruction at preschool entry and how this home-based instruction
compliments the classroom instruction will be useful in determining what areas teachers
should reinforce and what areas they need to address in providing parents with additional
mathematic related in-home activities.

CHAPTER II

LITERATURE REVIEW

This chapter focuses on the research-based literature from five main topic areas
identified for this study. The areas of early parent involvement; parental premathematical practices in the home; the relevance of the preschool teacher's educational
level to the parent/teacher partnership; issues related to rural living and single parenting;
and early mathematical development leading to school readiness are examined to set the
stage for the questions to be explored in the study. With regard to the last topic listed,
review of the research literature revealed that there was a limited movement to study
early mathematical development in the early 1990s, but many of the studies are dated
enough that the findings may be limited in their implications for pre-school mathematics
learning readiness programs or for parent-provided early mathematical experiences at
home. The body of knowledge relative to rural single mothers' interactions with their
child related to pre-mathematical growth is also limited.
This literature review will examine this limited body of research in relationship to
the link between what parents do at home and the Head Start early mathematics
curriculum and link this line of literature review with the other topics that inform this
study. For the purpose of discussion in the literature review that follows, the term parents
is a generic term and is intended to indicate single parent and/or dual parent status.
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Early Parent Involvement

The largest body of research literature identified as a focus area for this study is in
the area of early parental involvement. Before moving forward, a better definition is
needed for early parental involvement. Parental involvement is a term used quite often
by educational professionals, but not always is it defined. Parental involvement is a
complex phrase that embraces a wide variety of parental actions and behaviors (Fantuzzo,
Davis, & Ginsburg, 1995). Lawson (2003) through his work examining teacher and
parent perceptions on parent involvement goes on to say that if an analysis of the
literature is performed, one will find that the majority of definitions of parental
involvement are very school centered. Schools define these actions for parents. In his
work, Jeynes (2005) supports the notion of schools defining what they need and want
related to parent involvement. Through his work, Jeynes asserted school centered
definitions of parent involvement result in greater student learning in the home and
elevated achievement in the academic setting.
Parental involvement has received much attention among researchers. The
research suggests that parental involvement is extremely important in the educational
success of the child (Jeffreys & Spang, 2001). An effective connection of school and
home has been demonstrated to increase the chances for educational success (Meek,
1999). Embracing parent involvement, Head Start promotes a parent/teacher partnership.
Meehan (1998) through a population of 24 parents completing questionnaires targeting
data on children's emergent literacy development asserts that parents continue to need
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assistance and support in providing educational enhancements to the curriculum provided
in the classroom and thus provides support to Head Start's parent/teacher partnership.
Through the identification of 48 studies noting the importance of schools and
families working together, Boethel (2004) examined the key issues to families and their
connections with schools. As the researcher's study focused on parental involvement
prior to kindergarten entry, Bohan-Baker and Little (2002) took the concept of parent
involvement and demonstrated the importance of the role of the family during the child's
transition to kindergarten. Their findings through a Harvard Family Research Project
reveal that parent involvement holds a large impact to the child's ability to achieve
kindergarten readiness skills. Findings from such pre-school studies that show gains in
learning readiness associated with parent involvement have led to more serious attention
to parent involvement in Head Start pre-school programs, as they tend to serve student
populations with younger and less educated parents with limited economic means (ACF,
2006). Since its inception, Head Start programs have focused on making an impact on
parents and the home environment as a means to achieve better home support for early
literacy development and school readiness in general (ACF, 2006).
Parent and family involvement evaluation studies were examined in a paper by
Duch (2005). She concluded that parent involvement needed to be redefined and
suggested potential strategies to improve parent involvement in Head Start while
responding to the self-sufficiency needs of families. Her paper reviewed several twogeneration program evaluations: Comprehensive Child Development Program, Even Start
Family Literacy Program, Head Start Family Service Centers, New Chance and New
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Hope. Duch used the findings from the evaluations of these programs to suggest options
for enhancing the Head Start program's ability to respond to the needs of low-income
families and maintain a high level of parent involvement. The Head Start parent/teacher
partnership is an outgrowth of Duch's recommendations (2005).
The parent/teacher partnership has, since then, become a major strategy for Head
Start programs seeking to complement the Head Start emergent literacy and school
readiness curriculum with better aligned home learning experiences. The parent/teacher
partnership provides an opportunity for the parent and teacher to interact and the teacher
can share ideas and examples for home-based activities. Lawson (2003) highlighted the
parent/teacher partnership in this study and concluded that the parents and the teachers
perceived the parent/teacher partnership as essential to the academic success of children.
A number of studies have concluded that the Head Start parent/teacher partnership has
been an effective strategy for improving early literacy development and Keyes (2002)
presents a review of several of these works. With such encouraging findings suggesting
the parent/teacher strategy can lead to better school readiness outcomes for Head Start
children, shortly after the year 2000 Head Start began to expand the parent/teacher
partnership initiative to focus on pre-mathematical development for Head Start students.
Research of 272 Head Start mothers and 61 Head Start teachers' interactions in
partnership by Webster-Stratton, Reid and Hammond (2001) and Reid, Webster-Stratton
and Beauchaine (2001) highlighted the effective use of the parent/teacher partnership.
Outside of Head Start, but also promoting the positive attributes of a parent/teacher
partnership, Sheldon and Epstein (2005) through their math-centered longitudinal study
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in 18 demographically diverse schools examined the relationships between student
achievement in mathematics and specific family and community involvement activities.
They concluded that positive connections between the family/school partnership's may
contribute to improving student mathematic skills. Since this is an emerging extension of
the Head Start parent/teacher partnership strategy, my dissertation study is designed to
provide one of the first examinations of how that strategy is impacting parent provided
mathematical experiences at home.
Like the work of Plomin (1990) who studied behavioral genetics, my study will
take into account that what a child knows and how they behave are products of both
genetic endowment and the child's experiences prior to school entry. Information on
children's academic skill set at school entry can serve as a great indicator of how well
families, child-care institutions and/or preschool programs prepare children for
kindergarten entry (Zill & West, 2000). It can also provide guidance on what kind of
curriculum may be appropriate for the first years of school.
Many students, especially those from low socio-economic homes are not provided
with the educational experiences at home that are needed to promote early success
(Neuman & Celano, 2001). More recently, Desforges and Abouchaar (2003) drew upon
a large body of research evidencing the strong link between parental involvement and a
child's subsequent academic achievement. Such findings form the basis of Head Start's
emphasis on enhancing parent involvement through the parent/teacher partnership.
Studies that have analyzed parent factors associated with Head Start students often link
the barriers of low socio-economics, limited life experiences and single parenthood as
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negatively impacting the parent's ability to fully support their child's educational process.
Baker et al. (2001), in her collaborative study of 68 New York City mothers, examined
barriers to parent involvement and cited low socio-economics, limited life experiences
and single parenthood along with many other difficult life experiences as hindrances to
quality parent involvement. Bruckman (2003) interviewed low-income single mothers
and described their perspectives regarding the selection of child care and their Head Start
involvement experiences. She determined that the Head Start parent/teacher partnership
provided many positive effects for the mother and the child involved. These studies point
to the need for assistance to low socio-economic parents to help them understand the
appropriate learning opportunities they need to provide to their child.

Home Environment and Pre-Mathematical Practices

Balli, Demo, and Wedman (1998), in what is one of only a few early attempts at
exploring pre-mathematics, showed through their study of 74 children that a child's home
environment affected his/her attitudes towards mathematics. While little is known in
regards to parents' beliefs and attitudes towards preschool mathematics, White, Phillips,
and Crowell (1994), through the implementation of two case studies involving two
degreed and three non-degreed preschool teachers, indicated that these beliefs impact,
and are directly related to, the experiences shared in the children's home. These premathematical engagements are believed to influence the emerging math skills of the
child. The National Literacy Trust (2001) in a study set in the United Kingdom and
summarizing published findings of multiple studies suggested the preschool home
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environment, including the nature and quality of play activities, is critical to preschool
children's cognitive development and readiness for school. Desforges and Abouchaar
(2003), promote that children's early attainment of knowledge is a significant predictor of
later academic achievement. In their work, they promote children's home environment,
including their exposure to books, letters and activities that promote learning through
play, are the strongest predictor of differences between children's performance when they
enter school. Bleeker and Jacobs (2004) in their longitudinal study of parental
involvement and its impact on mathematical achievement of children added to research
indicating a positive association existing between parent's beliefs and their child's self
perceived mathematical ability.
Looking specifically to the Head Start parents, there is evidence that Head Start
parents value early math. Glassman (2001) showed that Head Start parents believed that
math was a useful tool in the lives of their preschool children and that it is important that
mathematics is taught prior to kindergarten. Schoon and Parsons (2002) in their study
controlling for social class found it critical for the low socio-economic household to
embrace parent involvement. They went on to suggest that parental involvement can help
explain why some children experiencing multiple disadvantages succeeded despite their
difficult home-based circumstances. Martin (2003) looked at parents' reported beliefs
versus their true practices and cautions that parents may state they understand the value
they can add to their child's education, but in practice have minimal involvement in their
child's education.
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Bringing the teacher into the home intervention equation, Anderson and Gold
(2006) focused on the persistent underachievement in mathematics of four preschool
urban children; Civil and Bernier (2004, 2006) focused their research on parental
involvement in math education in working-class Latino communities; and Remillard and
Jackson (2006) through interviews of 10 parents and two focus groups focused their
research on how African American parents in a low-income neighborhood interpret,
experience, and respond to reform efforts implemented in their children's schools. All of
these studies suggest that parents' involvement in their child's mathematical learning
practices in the home may not be evident to teachers and/or those in the school setting.
Yet, in their qualitative study of economically disadvantaged parents, Drummon and
Stipek (2004) interviewed 234 low-income African American, Caucasian, and Latino
parents regarding their importance of helping their second- and third-grade children in
reading, math, and homework. The study demonstrated that diverse groups of
economically disadvantaged parents strongly believe in being involved in their children's
mathematical learning beginning at an early age. In Glassman's (2001) survey it is noted
that parents knew what math skills they should be working on with their children and
understood the importance of this interaction.
Efforts to improve mathematical achievement have generally excluded developing
connections between schools, homes and community (Sheldon & Epstein, 2005).
Through their longitudinal study involving elementary and secondary school students
attending 18 schools of varying size, with diverse demographics and located in several
states, the researchers derived that parental involvement has a positive influence on
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student mathematical achievement. Results from this study indicate that family
involvement activities will likely have a positive impact on targeted curricular areas.

Preschool Teacher Education Level Relevance and Parent/Teacher Partnership

Having just reviewed the impact of home-based instructional practices of the
parent, the connection of the parent/teacher partnership is now addressed. The
parent/teacher partnership is designed so that the trained professional (the preschool
teacher) can provide the parent with further proven techniques to use with their child in
the home with the intentions of positively impacting the work done in the classroom
(Couchenour & Dimino, 1999).
There are many levels of educational attainment held by preschool teachers across
an array of preschool programs. This educational attainment can range from a two-year
certification program, associates degreed individuals, bachelor degreed individuals, and
advanced degrees specializing in early childhood education (ACF, 2006; Feeney, 2002).
This section examines the information available relevant to teachers' educational
attainment and their ability to pass along valuable practices to the parent for a successful
partnership positively impacting the educational gains of the child.
The preceding sections concentrated on early childhood opportunities and parent
involvement. The following concentrates on the preschool teacher. Howes and Smith
(1995) through a study of 840 children and implementing eight subsamples suggest a
direct correlation between the higher education level of the teacher and more prepared
children entering kindergarten. In their study findings they attest that children having the
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opportunity of positive preschool teacher interaction are more apt to take advantage of
learning opportunities, have more positive peer relations, and are more likely to gain
coping skills that will assist them as they progress through their schooling.
Additionally, the Michigan Department of Education in their endorsement of the
National Research Council's book, Eager to Learn, emphasize that parents should
pursue/advocate for their child to attend a preschool program that employs a teacher with
a minimum of a bachelor's degree. In other words, it is believed that early educational
opportunities, parent involvement, and teacher education level all impact a preschool
student's educational experience (Bowman, Donovan, & Burns, 2001).
As early as 1990, the authors of Who Cares for America's Children (Hayes,
Palmer, & Zaslow, 1990) share the finding that although both overall education and
teacher training in the area of child development relate to positive outcomes for children,
"the existing national studies point to caregiver training as the more important factor" (p.
276).
In 1995, Howes, Smith and Galinsky found through their study of approximately
150 licensed child care providers in four Florida counties that classroom ratings of
quality and teacher effectiveness (i.e., sensitivity, responsiveness, positive initiations)
were most likely to improve when the teacher possessed a minimum of a Child
Development Associate credential. However, they found the highest scores were earned
by individuals with bachelor degrees or higher (McCutchen et al., 2002).
Goffin (1996), in a collection of article reviews, explored the relationship between
changes in child development and their implications for early childhood teacher
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preparation and practice. She concentrated her research in the area of quality early
childhood teaching. Darling-Hammond, Wise and Klein (1999) use examples of real-life
standards, exams, assessments, and other useful tools to confirm evidence showing the
importance of teacher education level.
Supporting the importance of, and providing insight into, effective beginning
teacher practices and what makes an effective early childhood teacher educator, Goffin
and Day (1994) in their book emphasizing effective practice of beginner teachers extend
the suggestions posed by Kontos and Wilcox-Herzog (2003) that concentrated on how
years of education, amount of specialized education, and years of experience relate to
early childhood teaching practices. Kontos and Wilcox-Herzog's research claims the
amount of formal schooling positively correlates with overall classroom quality and
effective teacher behavior.
White (1993) in her study of five preschool teacher's classroom actions,
investigated if a degree made a difference in student educational growth. Two of the
teachers had degrees and three did not. A comparison was made of interactions between
degreed and non-degreed early childhood educators and their four-year-old students. Her
outcomes supported the need for increased instruction in developmentally appropriate
practices for adults who work with young children in order to support student educational
growth. Kontos, Howes and Galinsky (1996) explored school readiness in their
comparison study of trained and untrained family day care providers, showed a direct
connection between higher educated preschool teachers and well prepared students. They
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report employment of the most educationally prepared teachers will directly correlate to
student preparedness.
Supporting the premise of higher teacher education level positively impacting
preschool students, Phillips, Lande and Goldberg (1990) investigated educational
requirements for preschool teachers in each of the 50 states and the District of Columbia.
They report large variance in educational requirements of preschool teachers and suggest
lower educational attainment by preschool children may be related to the teachers'
education level.
As stated previously, the parent/teacher partnership is purported to be a critical
element of the Head Start experience (Keyes, 2002). The teacher's role is to share and
promote instructional practices to the parent that can be used in the home environment to
enhance the instruction taking place in the classroom.
The literature shared above suggests that a higher credentialed teacher will have a
more positive impact on student achievement. My study, however, investigates premathematics specifically with the mother being the focal point for instruction with the
assistance provided through the parent/teacher partnership. Specifically, my study
focuses on single rural mothers and this dynamic is the focus for the next section of
literature review.
Single, Rural Mother Dynamic
My study is rooted in the identification of single rural mothers with preschool
children. I focused on this population due to the lack of research on single rural mothers
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and their interaction in their child's pre-mathematical growth. As far back as 1980 in a
study for the Kettering Foundation of single and dual parent home environments, Brown
(1980) in a study of 60 children reported that a larger portion of low achieving children
were from single-parent homes when compared with children from two-parent homes.
Following Brown's work, Lavine (1982) surveyed 100 teachers and 102 parents to
determine the expectations for children from one- and two-parent families. The results
suggested that not only do single-parented children perform academically more poorly
than those children from two-parent homes, they also have more discipline problems and
truancy issues.
In their qualitative study of 30 employed rural single mothers Quinn and Allen
(1989) assert the mothers face many challenges including time constraints, inadequate
financial resources, inadequate child care options, low self-esteem, and limited social
supports. Green and Rodgers (2001) suggest social support as a stress reducer and it
aides in coping with daily stressors. In a study examining perceptions, Weinert and Long
(1987) found that the general rural population of Montana perceived low levels of social
support. Other research focusing on low socio-economic rural individuals, suggest low
income individuals in rural settings do not possess strong social networks due to their low
finances and geographic isolation (Amato & Zuo, 1992; Hoyt et al., 1997). Blackmer
(1987) reported that not only do single mothers navigate stressors in their life, but
teachers look upon single parented children less favorably than those from dual parented
families. He also noted that research on the single parent issue was confined to
sociological and psychological studies and not often reported in educational research.
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The dynamic of being a single rural mother is a limited topic in the existing
literature. When placing an emphasis on these mothers' interaction with their children as
related to academics, the research is further limited. As demonstrated in the previous
paragraphs, existing research does suggest the single rural mother dynamic provides
difficulties that may impact their ability to assist their child in receiving adequate premathematical instruction. My study concentrated on attempting to fill a portion of this
gap in the literature. In the following section of the research literature, early
mathematical development as related to school readiness is the focus. This aspect of the
literature review finalizes our fifth and final identified topic area embracing the proposed
study.

Early Mathematical Development and School Readiness

Casto (1997) and Bowman et al. (2001) suggest research provides insight into the
importance of educational opportunities for children prior to kindergarten entry. Further,
Bowman reports parents' value educational pursuits available to their children prior to
kindergarten entry. Aunola, Leskinen, Lerkkanen and Nurmi (2004) investigated the
developmental dynamics of mathematical performance during a child's transition from
preschool through second grade. The study included 194 Finnish children who were
examined six times (two times each year for three years). In this study, they showed that
math performance had high stability and that the growth in mathematics increased at a
higher rate for those students that entered preschool with an already established high
level of pre- mathematical competency.
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Freeman and Hatch (1989), Guha (2000), and Knudsen-Lindauer and Harris
(1989) challenged teachers to strive to create a learning environment that promotes a
better mathematical learning opportunity through a playful setting. In his findings, Guha
suggests mathematics helps children find meaning in their environment. As they learn to
reason, connect ideas, and think logically, they gain important tools and concepts for
making sense of the world. Mathematics relates to other curriculum areas, including
science, social studies, art, and music. In summary of Guha's work, he finds math
knowledge, interest, and skills are basic to children's overall success in school.
Concentrating on Guha's connection of a playful environment as a positive
learning setting for young children, he suggests math knowledge is gained by young
children in part through play and explorations of the world around them. Learning to
recite the correct counting sequence or number facts (1 + 1 = 2) is possible for young
children, but without concrete experiences they will not have a real understanding of
what they are doing and why. In play, daily routines, and other meaningful activities,
children question, analyze, and talk about their discoveries. When children see
mathematics as part of everyday life, they find it useful, intriguing, and within their reach
(Guha, 2000).
Specific to my study is the early educational attainment of mathematic skills for
Head Start children. The National Research Council, in the book Eager to Learn, assures
that there is ".. .an emerging consensus among professionals and, to an even greater
extent, among parents that young children should be provided with educational
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experiences and ... that good educational experiences in the preschool years can have a
positive impact on school learning" (Bowman, et al., 2001, p. 23).
The Head Start program has identified three main domain elements for growth in
the arena of pre-mathematic development with several sub-unit indicators of growth for
each domain element. See Appendix A for a comprehensive list of domains and
implementation strategies supported and promoted by Head Start. The domains are:
1. Number and Operation. This domain emphasizes an educational need for
children to demonstrate increasing interest and awareness of numbers and counting as a
means for solving problems and determining quantity. Further desires for young
children's educational growth include: beginning to associate number concepts,
vocabulary, quantities, and written numerals in meaningful ways; developing increasing
ability to count in sequence to 10 and beyond; beginning to make use of one-to-one
correspondence in counting objects and matching groups of objects; beginning to use
language to compare numbers of objects with terms such as more, less, greater than,
fewer, equal to and developing increased abilities to combine, separate and name "how
many" concrete objects.
2. Geometry and Spatial Sense. In this domain an educational emphasis is placed
on children beginning to recognize, describe, compare, and name common shapes, their
parts and attributes. Also of interest here are: progression in ability to put together and
take apart shapes; beginning to be able to determine whether or not two shapes are the
same size and shape; showing growth in matching, sorting, putting in a series, and
regrouping objects according to one or two attributes such as color, shape, or size;
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building an increasing understanding of directionality, order, and position of objects; and
words such as up, down, over, under, top, bottom, inside, outside, in front, and behind.
3. Patterns and Measurement. In this domain children are encouraged to
enhance their ability to recognize, duplicate, and extend simple patterns using a variety of
materials. Further interests include showing increasing abilities to match, sort, put in a
series, and regroup objects according to one or two attributes such as shape or size;
beginning to make comparisons between several objects based on a single attribute, and
showing progress in using standard and non-standard measures for length and area of
objects.
With the importance of early childhood education opportunities in mind,
Bowman, Donovan and Burns (2001) push educators, parents, and policymakers to make
sound decisions about programs for young children. In their book, Eager to Learn, they
synthesized a broad range of research on early learning and development and attest to the
importance of education and care of children ages 2 to 5 through programs provided
outside the home.
Early on Bloom (1964) focused on the educational influences on children during
times of rapid mental growth. Supporting the value of early education and also
supporting the belief that a parent is their child's first and most influential teacher and the
importance of parental involvement in their child's education, Bloom reported that half of
adult intelligence is developed by the age of five.
Katz (1996) supported the research suggesting the importance of early childhood
opportunities by embracing an existing body of knowledge supporting early childhood
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principles and teaching techniques. More recently and centering on pre-mathematics,
Ginsberg et al., (2006) demonstrated that children have a spontaneous interest and
enjoyment in mathematical ideas. Their research consisted of viewing children saying
counting words, building block towers and other hands-on mathematically-based tasks.
Their work indicates everyday mathematical practices can be used to introduce
mathematical ideas in young children.
Head Start, demonstrating their emerging interest and commitment to early
mathematical preparedness of young children, sponsored The National Research Council
to investigate math education for preschoolers. Through this study, the National
Research Council challenged that to ensure all children enter elementary school with the
needed foundation for success, a national initiative to improve early childhood
mathematics instruction must be implemented (National Academy of Sciences, 2009).
The National Academy of Sciences (2009) also pointed toward the limited
research-based literature regarding pre-mathematics. They suggest that this is especially
true for low socio-economic children. In their study, The National Academy of Sciences
also points out that even though by early infancy children are able to think about their
world in mathematical ways, early childhood educators have continued to view
mathematics as unimportant and/or developmentally inappropriate. They go further to
suggest that adult support in a positive learning environment is critical for the assistance
in children expanding their pre-mathematical development.
The Academy, supporting the opinion of Head Start, concentrates the efforts of
mathematical development into two main focus areas. They are the concept of numbers
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which encompasses counting, determining less or more of given quantities and the basic
computation skill sets of adding and subtracting. The second focus area is geometry,
spatial thinking, and measurement.
Early on Bowman (1998) pointed toward the social importance of math, science
and technological education and questioned the lack of this instruction at the preschool
level. Following Bowan, several studies supported teaching mathematics at the preschool
level (Guha, 2000; Klein, Starkey, & Wakeley, 1998, 1999; McCorvey, Land, &
Richardson, 1998; New, 1998; Oldham, 1998; Smith, 1998). Specifically, Klein, Starkey
and Wakeley (1998), with their implementation of questionnaires to 300 teachers and 47
parents in Southern Alameda County Head Start, supported preschool based
mathematical programming. They supported this again with a study in 1999 of 41
children in a intervention group with 42 children in a comparison group. These
researchers all stated the realization that teaching mathematics at the preschool level is
essential for children to succeed with mathematics throughout their educational career
and beyond.

Chapter 2 Summary

In summary, research suggests that parental involvement is extremely important
to the educational success of the child and that there is a relationship of higher preschool
teacher education level to the educational attainment of the child. Also noted were Head
Start's identified successful pre-mathematics instructional methods and a recent emerging
drive to provide attention to early mathematics in the Head Start program. However,
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there is a lack of literature regarding the question of what Head Start parents' need
(application) and truly desire (value) to provide educational experiences for their child
that will promote a more mathematically prepared child leaving Head Start programs.
After a thorough review of literature and embracing the developing emphasis on
mathematical development of preschool children and in light of the newly increased
mathematical requirements for high school graduation, my study is not only important
but timely and relevant.

CHAPTER III

METHODOLOGY

Purpose/Background Information

My study was designed to analyze to what extent single rural Head Start mothers
implement mathematical best practices with their children prior to Head Start entry and
during enrollment in Head Start. Also analyzed are the Head Start mothers' perceptions
on the level of importance given to mathematical instructional techniques as related to the
mathematical readiness of their child prior to Head Start entry, and after working within
the parent/teacher partnership for a four month period. My study also investigated the
variables of teacher action, parent action, parent value, and child implementation.

Subject Recruitment

Participants for my study are single rural mothers with children enrolled in the
Muskegon Area Intermediate School District Head Start Program and their child's
teacher. All potential participating mothers had children entering kindergarten in the year
2010, and thus the child would be five years old prior to December 1, 2010. Due to the
children being enrolled in Head Start, the families must meet the federal income
guidelines for the Head Start program. As an example, the income eligibility guidelines
for the year 2009 state that a family of two cannot make more than $14,570 and a family
of six cannot have an income greater than $29,530 (West et al., 2011). Of the 900
37
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families served by the Muskegon Area Intermediate School District grant, 170 mothers
met the desired population requirement. Of these 170 mothers, a 33% random and
stratified sample of this population was selected as potential participants for the study, the
stratification characteristics being that of being a single head of household mother living
in a rural setting. A list of all mothers meeting the population requirements was created
by each program coordinator. The investigator met with each coordinator to review the
total expectations for those involved in the study and using the provided list, randomly
chose 33% of the names of potential participants. This was done by the investigator
having the coordinator pick a number within the total number of names on the list. The
investigator counted down the list to the chosen number and this name was the starting
point for the sample. The researcher asked the coordinator to then draw out a number
between 1 and 10. The chosen number dictated how many names the investigator
counted down the list to get the remainder of the 33% sample. Additional names were
chosen with this process and these names were used to fill in if the originally chosen
potential participants choose not to be a part of the study.
Potential participating teachers were the teachers for the children of the selected
participating mothers. The Head Start Project Director for all delegates involved gave
permission for teachers to be involved. Teachers had the opportunity to ask questions
and become comfortable with their role in the study prior to signing the consent form.
The teachers were given the option of not participating and the sample was chosen from
the teachers that agreed to participate.
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Informed Consent Process

Prior to any data collection, mothers chosen as potential participants through the
sampling process received a consent form to be signed if they chose to participate. This
form was provided to them by their child's teacher at a scheduled home visit. The
teachers collected any questions the parent had and provided them to the investigator.
The investigator provided the answers for the teacher to relay. The parents did not know
the investigator, but did have a relationship with the teacher. This provided the parent the
opportunity to feel comfortable asking questions as needed. The teacher was instructed
by the investigator that participation by the potential participants was totally voluntary
and they should not attempt to coerce the potential participants into participation. If a
potential participant chose not to participate, the next name in the sampling process was
approached. After the potential participant had an opportunity to read the consent form
and ask questions, they signed the consent form, the teacher collected the forms, the
investigator collected them from the teachers, and they were kept in a locked cabinet.
For potential participating teachers, the consent process occurred as follows.
When I as the investigator, met with the program coordinator, I took the time to meet
with the potential participating teachers and answered questions they held. The teachers
were asked to at no time inform the mothers of the objectives of the study and to add no
assistance to the mothers in regards to their responses on the surveys. All teachers
approached were willing to participate, so the consent form was signed and collected at
that time.
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Research Procedure - Methods of Data Collection

Data from the mothers was collected using two paper and pencil surveys. All of
the surveys were developed with the assistance of a veteran researcher. Further, a
reading level analysis was applied to the instrument to assure the surveys used in the
study were all written at or below the sixth grade level. This reading level assessment
was prudent due to the potential low education level of the participants. The first survey
was completed by the mother in the early stages of the school year prior to interventions
by the teacher. The second was completed after at least four months into the school year.
Both of the survey completions took approximately ten minutes each time.
Data collection from the teachers took place using a data collection tool on which
they checked off items for the weeks when they instructed the mother on the provided
best practices. Each week as the best practice was brought to the attention of the mother
by the teacher, the teacher marked the data collection tool accordingly. Interaction with
this tool consisted of less than five minutes per week for the teacher.

Lnstrumentation

This study followed the use of a survey tool as in the work of Reeves (2004).
Three data collection survey instruments were administered in the proposed study. These
instruments were designed by the researcher with support by an established researcher.
The instruments were also reviewed and approved by HSIRB (Appendix B).
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To acquire baseline data from the mothers and data on the mother's actions and
perceived importance levels of said actions, a paper and pencil parent survey was
structured (Appendix C). To receive information from the teacher, a paper and pencil
Teacher Data Collection Tool was developed (Appendix D). To obtain information on
changes in actions and perceptions by the mothers after involvement in the parent/teacher
partnership, the parent survey was again administered after the parent/teacher partnership
had occurred over the four-month period (Appendix E). All teachers assisting in the
delivery and return of the surveys went through extensive training through the Head Start
program as it relates to confidentiality of participants.
The initial parent survey was administered at the beginning of the school year to
obtain demographic information and data as to what degree the mother reported
administering the identified mathematic instructional best practices prior to Head Start
entry. The level of importance she placed on these actions was also captured at this time.
This survey was delivered to the parent by the Head Start teacher during a regularly
programmatic scheduled home visit or parent visit to the classroom. All identification of
parents was kept confidential through the participant coding system. The teacher acted as
a delivery service of the survey and was guided by a strict protocol for providing the
mother total privacy as she completed the survey. The teacher provided the survey to the
mother and the mother filled it out and put it in a sealed envelope. The parent gave the
sealed envelope to the teacher who returned the survey to their program coordinator. The
investigator then retrieved the survey (still in its sealed envelope) from the program
coordinator and stored it in a locked file cabinet. At no time did either the teacher who
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delivered the survey to the mother or the program coordinator have access to, or view of,
the sealed survey. As a check for maintaining confidentiality, all survey envelopes were
coded and the investigator verified the sealed return of each envelope issued.
The teacher survey was completed by the Head Start teachers at the end of the
four-month period. Along with demographic information regarding them, they were
asked to record to what extent they taught/instructed the mother on how to implement the
identified best practices. The data collected from this instrument was used to explore the
relationship of the teachers' education level to the frequency of the child's
implementation of desired mathematical activities.
At the four-month stage, the mothers were provided the post-parent survey and
asked to provide information regarding to what extent they implemented the provided
practices after interaction in the parent/teacher partnership. Also, they were asked again
to report their identified level of importance for implementation of such practices. The
survey completed by the mothers was for the sole purpose of my study and was not a
normal program procedure for the Head Start program. The teacher acted only as a
transporter of the survey tool and assisted the mother in reading the survey only if it was
necessary. The teacher was not responsible for any research in this study, but rather
acted as the deliverer of the survey to the mother and then delivered the survey to their
coordinator for pick up by the investigator. The teachers were not required to deviate
from their normal educational practices in the classroom for this study.
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Location of Data Collected

Data collection for this study took place outside of the classroom and was not
designed to disrupt the classroom environment. Mothers had the choice to fill out their
paper and pencil survey either in their home or at the school building. The survey took
approximately ten minutes each of the two times they needed to complete it. The survey
was completed by the mother and then handed to the teacher who delivered it to their
coordinator who provided it to the investigator.
The teacher data was collected as the teacher deemed appropriate during her
normal office hours. The paper and pencil data collection tool took the teachers less than
five minutes per week to fill out the needed information.

Duration of the Study

This study took place over a four-month time period. Mothers completed a
survey two times during this time period. They completed one survey at the beginning of
the school year and the other after at least four months into the school year. The teacher
data collection tool was completed weekly throughout the four-month period.

Design

A quantitative approach implementing multiple variables converted from
categorized outcomes was used. The purpose of this descriptive study was to determine
if single rural mothers with children in Head Start perceive their role differently after
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interacting in the parent/teacher partnership. To be analyzed was what reported actions
of the mother, as provided by or encouraged by the teacher, are altered in frequency of
implementation by the mother after the four-month interaction via the parent/teacher
partnership. In addition, the relationship among the mothers' education level and their
involvement in the desired activities was analyzed. A quantitative approach was chosen
for the study with the commonly operationalized choice of a survey as the strategy for
inquiry (Creswell, 2003). The literature clearly demonstrates a scarcity of research in the
area of parental involvement in pre-mathematical readiness and even less emphasis is
placed on the single parent condition as found in educationally-based research settings.
The research design provided data that was easily quantified and coded for statistical
analysis (Creswell, 2003). Three surveys were used to collect the data with the intent to
generalize from a sample to a population (Babbie, 1990). One was given to parents two
separate times and the other to the teachers. Due to the time limitations within the school
year calendar, the quantitative approach allowed for an expeditious collection of data
from the sample. Patton (2005) shows that a quantitative approach can provide quick
snapshots of a research problem. Descriptive statistical methodology was used to
organize, simplify, and summarize data to increase knowledge about parent actions,
parent perception and teacher actions after influence from the parent/teacher partnership.

Analysis

Examination of the data received in this study was done using the SPSS program
and emphasis was placed on two main quantitative approaches. The data collected drove
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the quantitative approach chosen for analysis, with descriptive statistics and relationships
being the basis to investigating the posed research questions. The variables for this study
consisted of the self-reported mathematical actions of the mother prior to Head Start
entry and after four months of involvement in the parent/teacher partnership, the mother's
perceived importance level of the identified actions prior to Head Start entry and after the
four-month period of interaction in the parent/teacher partnership, and teacher reported
observation of the child demonstrating knowledge of the desired pre-mathematic
concepts. All variables were based on categorical predictors.
More specifically, descriptive statistics,frequencydistribution, T-tests and ChiSquare Tests were used to resolve the research questions posed. The research questions
are:
1. What math related activities and experiences do Head Start mothers report as
already occurring in the home for their Head Start preschool children prior to
Head Start entry?
2. Is there a relationship between mother's education level and whether or not
she has participated with her child in the 14 Head Start identified premathematics activities prior to the parent/teacher partnership?
3. What value do Head Start mothers place on pre-mathematics experiences and
how often are they providing them at home prior to the teacher training on
home-based mathematics activities?
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4. After working within the parent/teacher partnership for a four-month period,
what math-related activities and experiences do Head Start mothers report as
occurring in the home?
5. After working within the parent/teacher partnership for a four-month period,
what value do Head Start mothers place on pre-mathematics experiences and
how often are they providing them at home?
6. To what degree did the Head Start teachers observe the child implementing
the desired pre-mathematical activities, and is there a relationship in teachers'
educational levels and whether or not they witnessed the child implementing
the 14 Head Start identified pre-mathematics activities at school?
7. At the end of four months, what is the comparison between those premathematics activities Head Start mothers report working on at home and
those the Head Start teachers report observing students demonstrating
knowledge in at school?
All questions were investigated by first presenting the relatively simple
descriptive statistics impacting the question. For questions 1 and 3, the simple
descriptive statistics provided adequate data to assert a response. For questions 2 and 6, a
Chi-Square Test for significance using cross tabulations was administered by the
researcher. For questions 4 and 5, a T-Test for significance was administered to provide
appropriate responses to the questions.
According to Ary, Jacobs and Razavieh (1990) a Chi-Square Test using cross
tabulations is a prudent way to show relationships existing between variables in a survey.
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Further, they suggest a T-Test as appropriate to use with questions 4 and 5 due to the
need to investigate the statistical significance in the differences between the survey
responses.

Protections, Risks and Cost to Subjects

Other than a very small time commitment, there were no known risks to subjects
participating in this study since all data collected from participants was handled with a
strict protocol to protect confidentiality. Additionally, because teachers delivered the
survey to the participant mothers during a regular home visit or visit to the classroom, all
teachers were instructed to apply no pressure on the mother to complete the survey. Only
mothers who had signed the informed consent received the survey.

Benefits of Research

For the mothers involved, benefits of participation may have included a better
relationship formed with the teacher and an increase in awareness of pre-mathematic
practices. For the teachers, benefits of participation may have included a better
relationship formed with the mothers involved in the study and an increase in awareness
of pre-mathematic practices.

Confidentiality of Data

Confidentiality was strongly preserved in this study. All participants were
represented by a code that identified them and connected them to their child's teacher.
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(i.e., if teacher A has four participating mothers, their codes will be Al, A2, A3, and A4.)
No names were used in the data collection tools. All teachers through normal Head Start
protocol had signed confidentiality agreements stating they will at no time share
information of any participants in the Head Start program. Data collected was stored in
the researcher's office in a locked cabinet and following Federal regulations, data will be
retained for at least three years.
Chapter 3 Close
Now let us turn to the findings of my study as presented in Chapter 4.

CHAPTER TV
RESULTS
Introduction
The purpose of this study was to investigate the actions and perceptions of single
rural Head Start mothers relative to the development of pre-mathematical skills with their
children. Specifically, this study looked at the reported type and frequency of homebased mathematics-related activities provided by single Head Start mothers prior to
working with their child's Head Start teacher, and after a four-month period in which the
Head Start teacher provided parent information and guidance on home-based math
activities through the parent/teacher partnership in a specific Head Start regional program
in western Michigan. The study also examined the level of importance the participating
Head Start mothers placed on home-based math-related activities both before and after
the four-month period of receiving guidance, information, and encouragement from their
child's Head Start teacher. In doing so, this study found patterns in participants'
responses which assist in describing the most prevalent home-based math-related
experiences provided by the mothers (both before and after receiving math-based support
from the Head Start teachers), based on a survey derived from a Head Start list of
recommended pre-mathematical best practices for building mathematical readiness
among pre-school children. Thefindingsof this study also revealed a generally positive
predisposition among the study participants toward math-related home activities both
49
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before and after the four-month period in which they engaged with their child's Head
Start teacher regarding home strategies for increasing the child's mathematical learning
readiness.
The specific findings relative to the six research questions that guided this study
are presented in several segments. The first segment of study results provided in this
chapter present the descriptive statistics regarding participant demographics pertinent to
the study. The second section of reported results examines the survey findings related to
the type and frequencies of math-related activities study participants provide for their
children at home along with their reported perceptions regarding the value of providing
Head Start identified mathematical experiences for their child prior to Head Start entry.
The third section of reported results captures the same survey findings after the fourmonth study period during which teachers worked with parents on home-based mathrelated activities that align with the Head Start identified pre-mathematical readiness
skills. The fourth section of this chapter describes actions of the teacher with the mother
and frequencies of the teacher initiating these actions.

Parent Demographics

Table 1 describes the age distribution of study participants indicating that over
80% of the mothers who participated in the study were between the ages of 21 and 30,
with less than 20% over the age of 30. Interestingly, none of the study participants were
under age 21 or teen-age mothers. The absence of mothers younger than age 21 may have
implications for the study results, especially since all study participants were single
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parents. The status of single parent-hood for the study sample may or may not be similar
in nature for mothers who are under age 21, especially if they are still in their teen years.
For instance, teen mothers may or may not have comparable education levels with the
mothers who participated in this study (see Table 2) since they were all, at least, three
years past typical high school age.

Table 1
Age Category for the Participating Mothers

Mother's Age

Number in
Category

%

Valid %

Cumulative %

21-30

35

74.5

81.4

81.4

Over 30

8

17.0

18.6

100

Total

43

91.5

100

Missing

4

8.5

Total

47

100

Table 2 looks specifically at the study participants' education levels. In this table,
it is evident that all but 16.3% (or a total of 83.7%) of the study participants who reported
this data hold at least a high school education with a small minority (11.6%) having
completed an initial level of post-secondary education.
In table 2, it is also noted that the educational attainment level of the study
participant pool tops out at the associate degree level. The demographic information does
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Table 2
Highest Education Level Completed by Participating Mothers
Highest Education
Level Attained

Frequency

%

Valid %

Cumulative %

No High School Diploma

7

14.9

16.3

16.3

High School Diploma

31

66

72.1

88.4

Associates Degree

5

10.6

11.6

100

Total

43

91.5

100

Missing

4

8.5

Total

47

100

not, however, address other forms of post-secondary education not associated with
degree-based programs. Also, the data does not reveal if any of the participants
attempted or completed higher education coursework not resulting in completion of a
degree; e.g., miscellaneous courses outside of a degree program or any number of courses
completed that could eventually lead to a degree. When compared to female specific
United States statistics (U.S. Census), however, the population in the study shows the
percent of non-high school graduates in the sample (16.3%) to be greater than the percent
found in the national female population (12.9%). The percent of high school graduates in
the study participant pool is noticeably lower when compared to national statistics
(48.1% compared to 72.1% nationally). The number and percent of mothers in the
sample with associates degrees is 11.6% compared to the national statistic of 10% (U.S.
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Census). These comparisons reveal that the study participant pool compares both more
and less favorably to national statistics for female education levels.
The demographic data collected from study participants also included the primary
language spoken in the home. As illustrated in Table 3, only 7% of participating mothers
reported speaking anything other than English in their home.

Table 3
Language Spoken in the Home
Language

Frequency

%

Valid %

Cumulative %

Spanish

3

6.4

7

7

English

40

85.1

93

100

Total

43

91.5

100

Missing

4

8.5

Total

47

100

Teacher Demographics

This section of the demographic data collected from study participants looks at
years of experience as a pre-school educator reported by teachers who work with the
mothers participating in this study via the Head Start parent/teacher partnership. Table 4
shows the years of teaching experience reported by the participating Head Start teachers
distributed across the mother participant pool. Individual teachers may have served
several mothers in the program.
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The majority of participating study mothers (72.3%) worked with a teacher who
reported between 6 and 15 years of pre-school teaching experience, while 12.8% of the
participating mothers worked with a teacher who reported greater than 15 years of
experience teaching preschool children. Only 14.9% of the participating mothers worked
with teachers reporting less than 5 years of pre-school teaching experience.

Table 4
Years of Experience Teaching Preschool
Teacher's Years of
Preschool Experience

# of Mothers Working with a Teacher
at the Stated Experience Level

Valid %

< 5 Years

7

14.9

6-10 Years

16

34

11-15 Years

18

38.3

16-20 Years

2

4.3

21+

4

8.5

Table 5 describes the level of education possessed by the teachers interacting with
the mothers involved in the study. Again, teachers may have been involved in multiple
teacher/mother partnerships included in the sample. It is noted that only 4.3% of the
participating mothers worked with a teacher who holds a Child Development Associate
Certification (a degree which requires less training than an associate's degree). By
contrast, 95.8 % of the participating mothers in this study worked with teachers who
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reported holding an associate or a bachelor degree, while none of the participating
mothers worked with a teacher who reported holding an advanced degree.

Table 5
Highest Level Degree Possessed by the Teacher

Degree Possessed

# of Mothers Working with a Teacher
at the Stated Education Level

Valid %

CDA - Certificate

2

4.3

Associates Degree

25

53.2

Bachelor Degree

20

42.6

Study Findings from the Survey of Reported Parent Activities and Perceptions

This section of the study findings examines the results of the mothers' initial
survey responses prior to working with the Head Start teacher through the parent/teacher
partnership. Table 6 presents the percent of participating mothers who report having
provided each of the Head Start identified pre-mathematical activities prior to their child
entering the Head Start Program. Additional tables in this section provide the frequencies
that participating mothers report for each of the listed pre-mathematics activities and the
level of perceived importance the participating mothers ascribed to each of the premathematics activities prior to working with the Head Start teacher via the parent/teacher
partnership. All survey responses in this section of the results were based on the
mother's opinion prior to Head Start entry and, as such, offer information regarding
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Table 6
Mothers' Participation in Related Math Activities, Pre-Intervention
Original
Element #

Desired Activity

% Mothers Reporting
This Activity

4

Counting with your child

97.9

7

Talk to your child about shapes

95.7

11

Have your child climb on things at the park

93.2

8
2

Play blocks with your child
Matching and sorting objects by color, shape, size,
etc.

91.3
85.1

1

Encouraging children to count all sorts of objects

82.6

10

Talk to your child about on/off, over/under, in/out,
above/below, up/down, etc.

80.9

5

Using numbers when talking with your child

76.1

9

Play with clay with your child

76.1

14

Provide your child a set amount of time for an activity

74.5

12

Talk to your child about patterns being made while
playing with blocks

68.1

13

Make a cake with your child and discuss the amount
of ingredients used

68.1

3

Draw children's attention to numbers around them

57.4

6

Ask your child to estimate things that might happen

40.0

Research Questions 1, 2 and 3. (Question 1: What math related activities and
experiences do Head Start mothers report as already occurring in the home for their Head
Start preschool children prior to Head Start entry? Question 2: Is there a relationship
between the mothers' education level and whether or not she has participated with her
child in the desired activity prior to Head Start entry? Question 3: Prior to Head Start
entry, what value do Head Start mothers place on pre-mathematics experiences and how
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often are they providing them at home prior to Head Start entry?) The presentation of
data will then proceed to a new section which presents the survey results provided by the
mothers and teachers after participation in the parent/teacher partnership for a four-month
period. The post-survey findings will be examined in that section for relevance to the
remaining research questions.

Research Question 1 - What math-related activities and experiences do Head Start
mothers report as already occurring in the home for their Head Start preschool children
prior to Head Start entry?

Table 6 presents the initial survey findings relative to home activities reported by
participating mothers prior to their child beginning the Head Start Program.
In Research Question 1 simple descriptive statistics were used to report an
appropriate response. The mothers reported home activity levels ranged from 40% to
97.9% for each of the 14 the Head Start suggested activities. The mothers' responses
reveal the home activities provided at the highest levels include Activity 4 (counting with
your child) at 97.9%; Activity 7 (talk to your child about shapes) at 95.7%; Activity 11
(have your child climb on things at the park) at 93.2%; and Activity 8 (play blocks with
your child) at 91.3%.
The mothers' responses reveal the activities provided at the lowest levels include
Activity 6 (ask your child to estimate things that might happen) at 40%, and Activity 3
(draw children's attention to numbers around them) at 57.4%. The researcher suggests a
possible reason regarding the low participation in these two activities could be because of
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their abstract nature. Both of these activities are not nearly as concrete as the activities
provided at the highest reported levels.
The researcher now moves to Research Question 2 data presentation. In an effort
to explore a possible relationship between mothers' education levels and whether or not
she has participated with her child in specific Head Start identified pre-mathematics
activities prior to Head Start entry and involvement in the parent/teacher partnership
(Research Question 2), the following tables are presented. The reader will note simple
descriptive statistics are followed by Chi-Square levels of significance to provide a
response for each activity.

Research Question 2 - Is there a relationship between the mothers' education level and
whether or not she has participated with her child in the 14 Head Start identified premathematics activities prior to the parent/teacher partnership?

For Activity 1 (table 7), the frequency of reported activity ranges from 71.4% for
non-high school graduates to 80.6% for high school graduates. The percentage for
associate degreed mothers is 80%. This clustering of scores suggests that the activity is
common among the sample of mothers and may not be an attribute of educational level.
Confirming this, for those mothers reporting participation in the suggested activity, the
Chi-Square test of statistical significance showed no statistical significance (Chi-Square
value = 0.525, degrees of freedom = 2 and p = 0.769) across the mothers' education
levels.
For Activity 2 (table 8), prior to the intervention, approximately three of four
mothers reported participation in the activity. The highest percent reporting participation
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Table 7
Mother's Educational Level and Frequency of Participation in Math-Related Activity 1,
Pre-Intervention
Number
Involved

Valid %

Number
Participated

Frequency %

No High School Diploma

7

16.3

5

71.4

High School Diploma

31

72.1

25

80.6

Associates Degree

5

11.6

4

80.0

Missing

4

Total

47

Education Level

were the high school diploma holders (87%) and the associate degreed mothers at 80%.
For those mothers reporting participation in the suggested activity, the Chi-Square test of
statistical significance showed no statistical significance (Chi-Square value = 1.086,
degrees of freedom = 2 and p = 0.581) across the mothers' education levels.

Table 8
Mother's Educational Level and Frequency of Participation in Activity 2, Pre-Intervention
Number
Involved

Valid %

Number
Participated

Frequency %

No High School Diploma

7

16.3

5

71.4

High School Diploma

31

72.1

27

87.0

Associates Degree

5

11.6

4

80.0

Missing

4

Total

47

Education Level
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For Activity 3 (table 9), the percentage of high school diploma mothers reported
participation was 51.6%, while 80% of those with an associates degree reported
participation in the activity. The non-high school graduates reported participation 71.4%
of the time relative to the question. For those mothers reporting participation in the
suggested activity, the Chi-Square test of statistical significance showed no statistical
significance (Chi-Square value = 2.032, degrees of freedom = 2 and p = 0.362) relative to
the mothers' education level being a factor in participation.

Table 9
Mother's Educational Level and Frequency of Participation in Activity 3, Pre-Intervention
Number
Involved

Valid %

Number
Participated

Frequency %

No High School Diploma

7

16.3

5

71.4

High School Diploma

31

72.1

16

51.6

Associates Degree

5

11.6

4

80.0

Missing

4

Total

47

Education Level

For Activity 4 (table 10), for all intensive purposes there was no difference in the
activity level based on the educational level of the mothers. Confirming this, for those
mothers reporting participation in the suggested activity, the Chi-Square test of statistical
significance showed no statistical significance (Chi-Square value = 0.396, degrees of
freedom = 2 and p = 0.820) relative to the mothers' education level being a factor in
participation.
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Table 10
Mother's Educational Level and Frequency of Participation in Activity 4, PreIntervention

Education Level

Number
Involved

Valid %

Number
Participated

Frequency %

No High School Diploma

7

16.3

7

100

High School Diploma

31

72.1

30

96.7

Associates Degree

5

11.6

5

100

Missing

4

Total

47

For Activity 5 (table 11), in the pre-test 57.1% of the non-high school graduates
reported doing the activity. The high school graduates reported a rate of 77.4% and the
associate degreed mothers reported a performance rate of 60% with their children. For
those mothers reporting participation in the suggested activity, the Chi-Square test of
statistical significance showed no statistical significance (Chi-Square value = 2.094,

Table 11
Mother's Educational Level and Frequency of Participation in Activity 5, PreIntervention

Education Level

Number
Involved

Valid %

Number
Participated

Frequency %

No High School Diploma

7

16.3

4

57.1

High School Diploma

31

72.1

24

77.4

Associates Degree

5

11.6

3

60.0

Missing

4

Total

47
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degrees of freedom = 2 and p = 0.351) relative to the mothers' education level being a
factor in participation.
For Activity 6 (table 12), the data suggests that fewer mothers than in other
suggested activities participated in this activity with their children prior to Head Start
entry. This is true across all education levels. Within the combined population, 18 of the
47 mothers reported using estimates with their children. For those mothers reporting
participation in the suggested activity, the Chi-Square test of statistical significance
showed no statistical significance (Chi-Square value = 2.975, degrees of freedom = 2 and
p = 0.226) relative to the mothers' education level being a factor in participation.

Table 12
Mother's Educational Level and Frequency of Participation in Activity 6,
Pre-Intervention
Number
Involved

Valid %

Number
Participated

Frequency %

No High School Diploma

7

16.3

1

14.2

High School Diploma

31

72.1

15

48.3

Associates Degree

5

11.6

2

40.0

Missing

4

Total

47

Education Level

For Activity 7 (table 13), mothers of all educational groups reported having
performed activity 7 with frequencies that are or approaching 100%. For those mothers
reporting participation in the suggested activity, the Chi-Square test of statistical
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Table 13
Mother's Educational Level and Frequency of Participation in Activity 7, PreIntervention
Number
Involved

Valid %

Number
Participated

Frequency %

No High School Diploma

7

16.3

7

100

High School Diploma

31

72.1

30

96.7

Associates Degree

5

11.6

5

100

Missing

4

Total

47

Education Level

significance showed no statistical significance (Chi-Square value = 0.396, degrees of
freedom = 2 and p = 0.820) relative to the mothers' education level being a factor in
participation.
For Activity 8 (table 14), the frequency of participation in the activity ranged
from 85.7% to 100% depending on the educational level of the mother. The associate
degreed mothers reported a 100% participation rate, while the non-high school diploma
mothers reported 85.7%. For those mothers reporting participation in the suggested
activity, the Chi-Square test of statistical significance showed no statistical significance
(Chi-Square value = 0.718, degrees of freedom = 2 and p = 0.698) relative to the
mothers' education level being a factor in participation.
For Activity 9 (table 15), three percentage points separated high school and nonhigh school graduates. The range from these to associate degreed mothers was increased
by 8.6%). For those mothers reporting participation in the suggested activity, the Chi-
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Table 14
Mother's Educational Level and Frequency of Participation in Activity 8,
Pre-Intervention

Education Level

Number
Involved

Number
Valid % Participated

Frequency %

No High School Diploma

7

16.3

6

85.7

High School Diploma

31

72.1

27

87.0

Associates Degree

5

11.6

5

100

Missing

4

Total

47

Table 15
Mother's Educational Level and Frequency of Participation in Activity 9, Pre-Intervention
Number
Involved

Valid %

Number
Participated

Frequency %

No High School Diploma

7

16.3

5

71.4

High School Diploma

31

72.1

24

67.7

Associates Degree

5

11.6

4

80.0

Missing

4

Total

47

Education Level

Square test of statistical significance showed no statistical significance (Chi-Square value
= 0.255, degrees of freedom = 2 and p = 0.880) relative to the mothers' education level
being a factor in participation.
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For Activity 10 (table 16), the frequency of performance of this activity clustered
around the 75th percentile with non-high school graduates reporting this activity less than
the high school graduates and their associate degreed counterparts. For those mothers
reporting participation in the suggested activity, the Chi-Square test of statistical
significance showed no statistical significance (Chi-Square value = 0.296, degrees of
freedom = 2 and p = 0.862) relative to the mothers' education level being a factor in
participation.

Table 16
Mother's Educational Level and Frequency of Participation in Activity 10, Pre-Intervention
Number
Involved

Valid %

Number
Participated

Frequency %

No High School Diploma

7

16.3

5

71.4

High School Diploma

31

72.1

25

80.6

Associates Degree

5

11.6

4

80.0

Missing

4

Total

47

Education Level

For Activity 11 (table 17), the average for the group taken as a whole is 80.8%
having performed this activity. With two of the groups reported participation rate at
100%, the range of scores suggests that all groups performed this activity frequently. For
those mothers reporting participation in the suggested activity, the Chi-Square test of
statistical significance showed no statistical significance (Chi-Square value = 1.339,
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Table 17
Mother's Educational Level and Frequency of Participation in Activity 11,
Pre-Intervention
Number
Involved

Valid %

Number
Participated

Frequency %

No High School Diploma

7

16.3

7

100

High School Diploma

31

72.1

26

83.8

Associates Degree

5

11.6

5

100

Missing

4

Total

47

Education Level

degrees of freedom = 2 and p = 0.512) relative to the mothers' education level being a
factor in participation.
For Activity 12 (table 18), the mean percentage of this distribution approximated
70%. The non-high school graduates and high school graduates did this activity 57.1%
and 64.5% of the time, while the associate degreed mothers reported doing the activity at
a rate of 80%. For those mothers reporting participation in the suggested activity, the
Chi-Square test of statistical significance showed no statistical significance (Chi-Square
value = 0.688, degrees of freedom = 2 and p = 0.709) relative to the mothers' education
level being a factor in participation.
For Activity 13 (table 19), 58% of the high school graduates reported doing this
activity as compared to 80% of those with associate degrees and 85.7% of the non-high
school graduates. For those mothers reporting participation in the suggested activity, the
Chi-Square test of statistical significance showed no statistical significance (Chi-Square
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Table 18
Mother's Educational Level and Frequency of Participation in Activity 12,
Pre-Intervention
Number
Involved

Valid %

Number
Participated

Frequency %

No High School Diploma

7

16.3

4

57.1

High School Diploma

31

72.1

20

64.5

Associates Degree

5

11.6

4

80.0

Missing

4

Total

47

Education Level

Table 19
Educational Level and Frequency of Participation in Activity 13, Pre-Intervention
Number
Involved

Valid %

Number
Participated

Frequency %

No High School Diploma

7

16.3

6

85.7

High School Diploma

31

72.1

18

58.0

Associates Degree

5

11.6

4

80.0

Missing

4

Total

47

Mother's Education Level

value = 2.474, degrees of freedom = 2 and p = 0.290) relative to the mothers' education
level being a factor in participation.
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For Activity 14 (table 20), setting an amount of time for your child to engage in
an activity, high school graduates and associate degreed mothers reported higher
participation rates than their non-high school graduate counter parts. For those mothers
reporting participation in the suggested activity, the Chi-Square test of statistical
significance showed no statistical significance (Chi-Square value = 1.001, degrees of
freedom = 2 and p = 0.606) relative to the mothers' education level being a factor in
participation.

Table 20
Mother's Educational Level and Frequency of Participation in Activity 14,
Pre-Intervention
Number
Involved

Valid %

Number
Participated

Frequency %

No High School Diploma

7

16.3

4

57.1

High School Diploma

31

72.1

23

74.1

Associates Degree

5

11.6

4

80.0

Missing

4

Total

47

Education Level

Overall, tables 7-20 respond to Research Question 2 and show a general pattern of
participating Head Start mothers providing home-based pre-mathematics for their
children even before their children enter into the Head Start program and before working
with their child's Head Start Teacher through the parent/teacher partnership. Moreover,
reported use of pre-mathematical activity in the home reported by among the mothers
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resulted in no statistical significance differences based on the reported educational level
of the mother.

Research Question 3 - What value do Head Start mothers place on pre-mathematics
experiences and how often are they providing them at home prior to the teacher training
on home-based mathematics activities?

The researcher now directs attention to Research Question 3. Research Question
3 investigated what value Head Start mothers placed on pre-mathematics experiences and
how often they provided them at home prior to entry in the Head Start program and
involvement in the parent/teacher partnership. The data for Research Question 3 is
reported in simple descriptive statistics, because it is a defined synopsis of the responses
from the mothers. However, later in Chapter IV the pre-survey data is compared to the
post-survey data and a Chi-Square test for significance is reported (Research Question 5).
The pre-survey results for the 14 Head Start pre-mathematics activities are
presented in Tables 21-23 which display the participating mothers' reported level of
importance and frequency of providing each of the 14 home-based experiences for their
children.
Table 21 demonstrates that the majority of mothers believed Activity 1 was very
important (89.1%) to participate in with their child and 82.6% had already done so. Half
(50%>) of the mothers had participated in this type of activity more than twice per week.
For Activity 5, Table 22 demonstrates the majority of mothers believed the
suggested activity was very important (91.5%) to participate in with their child and
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Table 21
Importance of Activity and Frequency of Participation in Math Activities 1-4,
Pre-Intervention
Importance
Activity Number

Reported Frequency

Not

Some

Very

Once

=2

>2

Not

1 - Encouraging children to
count all sorts of objects

0

10.9

89.1

6.5

26.1

50

17.4

2 - Matching and sorting objects
by color, shape, size, etc.

0

8.5

91.5

12.8

40.4

34

12.8

3 - D r a w children's attention to
numbers around them

0

17

83

17

29.8

21.3

31.9

4 - Counting with your child

0

2.1

97.9

2.1

27.7

68.1

2.1

Table 22
Importance of Activity and Frequency of Participation in Math Activities 5—9,
Pre-Intervention
Importance

Reported Frequency

Activity Number

Not

Some

Very

Once

=2

>2

Not

5 - Using numbers when talking
with your child

0

8.5

91.5

10.9

30.4

34.8

23.9

6 - Ask your child to estimate
things that might happen

0

21.7

78.3

13.3

17.8

8.9

60

4.3

0

95.7

8.5

44.7

42.6

4.3

0

27.7

72.3

30.4

32.6

30.4

6.5

6.4

40.4

53.2

28.3

37

13

21.7

7 - Talk to your child about
shapes
8 - Play blocks with your child
9 - P l a y with clay with your
child
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76.1% had already done so; 34.8% of the mothers had participated in this type of activity
more than twice per week.
For Activity 6, the majority of mothers believed the suggested activity was very
important (78.3%) to participate in with their child, but a low percentage (40%) had
already done so with 8.9% of the mothers having participated in this type of activity more
than twice per week.
For Activity 7, the table demonstrates the majority of mothers believed the
suggested activity was very important (95.7%) to participate in with their child and
95.7% had already done so; 42.6% of the mothers had participated in this type of activity
more than twice per week.
For Activity 8, the majority of mothers believed the suggested activity was very
important (72.3%) to participate in with their child and 91.3% had already done so;
30.4% of the mothers had participated in this type of activity more than twice per week.
For Activity 9, the table demonstrates approximately half of mothers believed the
suggested activity was very important (53.2%) to participate in with their child and
76.1%) had already done so; 13%> of the mothers had participated in this type of activity
more than twice per week.
For Activity 10, Table 23 demonstrates the majority of mothers believed the
suggested activity was very important (89.4%) to participate in with their child and
80.9% had done so prior to entering Head Start; 41.3% of the mothers had participated in
this type of activity more than twice per week.
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Table 23
Importance of Activity and Frequency of Participation in Math Activities 10-14,
Pre-Intervention
Importance

Reported Frequency

Activity Number

Not

Some

Very

Once

=2

>2

Not

10 - Talk to your chi Id about
on/off, over/under, in/out,
above/below, up/down, etc.

0

10.6

89.4

8.7

32.6 41.3

17.4

11 - Have your child climb on
things at the park

4.5

27.3

68.2

14

37.2 44.2

4.7

12-Talk to your child about
patterns being made while
playing with blocks

0

23.9

76.1

17.4

43.5

8.7

30.4

13 - Make a cake with your
child and discuss the
amount of ingredients used

2.2

48.9

48.9

31.9

31.9

4.3

31.9

14 - Provide your child a set
amount of time for an
activity

6.4

S.5

85.1

2.1

25.5 46.8

25.5

For Activity 11, the majority of mothers believed the suggested activity was very
important (68.2%) to participate in with their child and 93.2% had already done so;
44.2% of the mothers had participated in this type of activity more than twice per week.
For Activity 12, the majority of mothers believed the suggested activity was very
important (76.1%) to participate in with their child and 68.1% had already done so. A
percentage of 8.7% of the mothers had participated in this type of activity more than 2
times per week.
For Activity 13, the mothers believed the suggested activity was somewhat
important (48.9%) and very important (48.9%) to participate in with their child and
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68.1%o had already done so. A percentage of 4.3%> of the mothers had participated in this
type of activity more than 2 times per week.
For Activity 14, the table demonstrates the majority of mothers believed the
suggested activity was very important (85.1%) to participate in with their child and
74.5% had already done so; 46.8% of the mothers had participated in this type of activity
more than 2 times per week.

Summary of the Pre-Survey Findings

The findings of the pre-survey revealed that the participating Head Start mothers
placed considerable importance on providing math-related home activities for their
children prior to participation and, in fact, reported 80%) or better attention to half (7) of
the identified Head Start pre-mathematical experiences and 68% (71% attention) to
another 5 activities, with only 2 activities falling to 57 and 40 % reported participation.
Additionally, the mothers reported providing several pre-mathematical activities, at least,
once per week.

The Post-Survey Findings (After Four Months of Parent/Teacher Partnership)

The researcher now moves to the post-intervention portion of the study and
Research Question 4. The next phase of the results presentation examines the postsurvey data in a similar manner as previously discussed for the pre-survey. The survey
responses presented in this section were received after the parent had participated in the
Head Start program parent/teacher partnership for the first four months of the program
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year. Thirty-three of the original 47 participating mothers continued involvement
through the post-survey phase of the study. The remainder either moved residence or did
not submit post-survey data. The following Table 24 presents information relative to
Research Questions 4.

Research Question 4 - After working within a parent/teacher partnership for a four
month period, what math-related activities and experiences do Head Start mothers report
as occurring in the home?

Simply stating the response data from the mothers after their interaction in the
parent/teacher partnership for a four-month period would not fully present the story of
any relation from the pre-survey and the post-survey. Thus, table 24 presents the
percentage changes from the mother's responses on the pre-survey against the postsurvey as related to Research Question 4, and a T-Test significance level is reported.
After interaction in the parent/teacher partnership for the first four months of preschool,
the mothers reported four activities with lower participation rates and the remaining 10
activities demonstrated an increased participation level. This suggests the parent/teacher
partnership may have been a factor in the increased participation rate.
As the reader will note in the table, the only changes from pre-survey response to
post-survey response for declining involvement occurred in Activities 5, 8, 12 and 14.
All other activities demonstrated an increase in mother/child involvement with Activities
3, 9 and 13 proving the greatest increase in participation.
However, the researcher notes, through the use of a T-Test there was no
significant difference from the mothers' pre-survey responses and post-survey. There
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Table 24
Mothers' Participation in Related Math Activities, Post-Intervention

Original Activity Number

% Reporting % Reporting % Change Paired T-Test
Participation, Participation, from Pre- to
(2-Tailed
Pre-Survey
Post-Survey Post-Survey Sig. Level)

4 Counting

97.9

100

+2.1

7 Talk to your child about
shapes

95.7

100

+4.3

0.325

11 Have your child climb on
things at the park

93.2

93.8

+.6

1.000

8 Play blocks

91.3

2 Matching and sorting
objects by color, shape,
size

85.1

87.5
93.8

-3.8
+8.7

0.712
0.103

1 Encouraging children to
count all sorts of objects

82.6

87.5

+4.9

0.374

10 Talk to your child about
on/off, over/under, etc.

80.9

90.6

+9.7

0.211

5 Using numbers when
talking with your child

76.1

65.6

-10.5

0.414

9 Play with clay

76.1

87.5

+11.4

0.211

14 Provide your child a set
amount of time for an
activity

74.5

65.6

-8.9

1.000

12 Talk to your child about
patterns being made while
playing with blocks

68.1

53.1

-15

0.169

13 Make a cake with your
child and discuss the
amount of ingredients
used

68.1

81.3

+13.2

0.211

3 Draw children's attention
to numbers around them

57.4

84.4

+27

0.051

6 Ask your child to estimate
things

40.0

46.9

+6.9

0.601
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were no activities reporting a level of 0.05 or lower, and thus there was no significant
differences in the pre- and post-survey responses. Any increases or decreases in
participating mothers' reported levels of engagement with the 14 Head Start premathematics activities after the four month period cannot be statistically attributed to
participation in the parent teacher program.

Research Question 5 - After working within a parent/teacher partnership for a fourmonth period, what value do Head Start mothers place on pre-mathematics experiences
and how often are they providing them at home?

Continuing the post-survey response phase (after four months of participation in
the parent/teacher partnership), the following tables present information relative to
Research Question 5. The data is presented in eight tables. The first three (Tables 25-27)
provide information relative to the mothers' importance level placed on the participation
in the suggested activities and simple descriptive statistics presenting change from pre- to
post-survey. These three tables are then followed by Table 28 presenting T-Test results
for the significance levels for the pre- versus post- mother responses relative to each
activity. Then, the reader will notice three tables (tables 29-31) demonstrating the
mothers' responses to the frequency of participation in the suggested activities with
comparison to the pre- and post-survey responses. Again, these tables are followed by
Table 32 which presents the T-Test results for pre- and post-response comparison.
As the reader will note in the tables, the mothers reported high levels of
importance for all suggested activities. For Activities 1 and 3, the mothers increased their
"very important" rating by 7.8% and 10.8 % respectfully. Activity 4 produced a drop of
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Table 25
Importance of Activity and Deviation from Pre-Survey in Math Activities 1-4,
Post-Intervention
Frequency of Importance
Activity Number

Not

Some

Very

1 - Encouraging children to count all
sorts of objects

Pre=0%
Post=0%

Pre=10.9%
Post=3.1%

Pre=89.1%
Post=96.9%

Percentage Change from Pre-Survey

0

-7.8

7.8

2 - Matching and sorting objects by
color, shape, size, etc.

Pre=0%
Post=0%

Pre=8.5%
Post=9.4%

Pre=91.5%
Post=90.6%

Percentage Change from Pre-Survey

0

0.9

-0.9

Pre=0%>
Post=0%

Pre=17%
Post=6.3%

Pre=83%
Post=93.8%

0

-10.8

10.8

Pre=0%
Post=0%

Pre=2.1%
Post=6.3%

Pre=97.9%
Post=93.8%>

0

4.1

-4.1

3 - Draw children's attention to
numbers around them
Percentage Change from Pre-Survey
4 - Counting with your child
Percentage Change from Pre-Survey

4.1% in the "very important" rating, but the researcher notes the mothers continued to
place importance on the activity as noted by all mothers selecting "somewhat important"
and/or "very important."
The trend of mothers reporting importance in the suggested activities continued
for Activities 5 through 9. All mothers, after participation in the parent/teacher
partnership, reported increased importance for Activity 7. Activity 9 continued to hold
approximately 6% of the mothers reporting no importance for playing with clay with
their child. However, in Activity 9 the mothers increased their perceived level of
importance (24.9%> increase in those reporting "very important").
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Table 26
Importance of Activity and Deviation from Pre-Survey in Math Activities 5-9,
Post-Intervention
Frequency of Importance
Activity Number

Not

Some

Very

5 - Using numbers when talking with
your child

Pre=0%>
Post=0%

Pre=8.5%>
Post=6.2%>

Pre=91.5%
Post=93.8%

Percentage Change from Pre-Survey

0

-2.3

2.3

6 - Ask your child to estimate things
that might happen

Pre=0%
Post=0%>

Pre=21.7%
Post=25%

Pre=78.3%
Post=75%

Percentage Change from Pre-Survey

0

3.3

-3.3

7 - Talk to your child about shapes

Pre=4.3%
Post=0%

Pre=0%
Post=9.4%

Pre=95.7%
Post=90.6%

Percentage Change from Pre-Survey

-4.3

9.4

-5.1

Pre=0%
Post=0%

Pre=27.7%
Post=28.1%

Pre=72.3%
Post=71.9%

0

0.4

-0.4

Pre=6.4%
Post=6.3%

Pre=40.4%>
Post=15.6%

Pre=53.2%
Post=78.1%

-0.1

-24.8

24.9

8 - Play blocks with your child
Percentage Change from Pre-Survey
9 - Play with clay with your child
Percentage Change from Pre-Survey

For Activities 10-14, the mothers continued to report they believed the activities
were valuable as it relates to their child's mathematical growth. Activity 11 (9.9%
increase) and Activity 14 (5.5% increase) show the largest move towards a "very
important" rating as reported by the mothers. The researcher notes for Activity 14, all
mothers after participation in the parent/teacher partnership rated the activity as
important. Originally 6.4%> of the mothers did not feel this activity was important for
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Table 27
Importance of Activity and Deviation from Pre-Survey in Math Activities 10-14,
Post-Intervention
Frequency of Importance
Activity

Not

1 0 - T a l k t o your child about on/off, over/under, Pre=0%
in/out, above/below, up/down, etc.
Post=0%
Percentage Change from Pre-Survey

0

Some

Very

Pre=10.6% Pre=89.4%
Post=15.6% Post=84.4%
5.0

-5.0

11 - Have your child climb on things at the park Pre=4.5% Pre=27.3% Pre=68.2%
Post=6.3% Post=15.6% Post=78.1%
Percentage Change from Pre-Survey
12 - Talk to your child about patterns being
made while playing with blocks
Percentage Change from Pre-Survey
13-Make a cake with your child and discuss
the amount of ingredients used
Percentage Change from Pre-Survey

1.8
Pre=0%
Post=0%
0

9.9

Pre=23.4% Pre=76.6%
Post=21.9% Post=78.1%>
-1.5

1.5

Pre=2.1% Pre=48.9% Pre=48.9%>
Post=9.4% Post=46.9% Post=43.8%>
7.3

14 - Provide your child a set amount of time for Pre=6.4%
an activity
Post=0%
Percentage Change from Pre-Survey

-11.7

-6.4

-2.0

-5.1

Pre=8.5%
Post=9.4%

Pre=85.1%
Post=90.6%

0.9

5.5

their child's mathematical growth. Table 28 demonstrates the results of the T-Test
relative to these activities.
With one exception, table 28 suggests there was no significant change (reported
levels above 0.05) in the mother's perceived importance placed on participation in the
suggested activities after participation in the parent/teacher partnership (from pre-survey
to post-survey). The one exception is in Activity 1. For this activity (counting all sorts
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Table 28
T-Test Results for Activities 1-14 Relative to Mothers' Perceived Value

Activity
1
2
3
4
5
6
7
8
9
10
11
12
13
14
p>0.05

Paired Differences
(95% confidence interval)
Upper
Lower
-0.246
-0.202
-0.302
-0.026
-0.080
-0.161
-0.013
-0.179
-0.439
-0.094
-0.235
-0.244
-0.095
-0.383

-0.004
0.140
0.052
0.151
0.143
0.286
0.201
0.304
0.189
0.219
0.302
0.557
0.345
0.070

t
-2.104
-0.373
-1.438
1.438
0.571
0.571
1.791
0.528
-0.812
0.812
0.254
0.796
1.161
-1.408

Degrees of
Freedom

2-tailed T-Test
Significance Level

31
31
31
31
31
31
31
31
31
31
29
31
31
31

0.044*
0.712
0.161
0.161
0.572
0.572
0.083
0.601
0.423
0.423
0.801
0.432
0.255
0.169

of objects), the T-Test suggests a statistically significant number of mothers responded
with an increase in their perceived value. Now the data presentation is directed to
responses based from the mothers' reported participation levels for the suggested
activities.
Table 29 provides data on how often the mothers participated in the suggested
activities with their child after involvement in the parent/teacher partnership for the first
four months of preschool and compared this data with the pre-survey information. The
researcher draws attention to the last column in this table where mothers reported an
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Table 29
Frequency of Participation and Deviation from Pre-Survey in Math Activities 1-4,
Post-Intervention
Frequency of Participation
Activity

Once

=2

>2

Not

1 - Encouraging children to count all
sorts of objects
Percentage Change from Pre-Survey

Pre=6.5% Pre=26.1% Pre=50% Pre=17.4%
Post=21.9% Post-37.5% Post=28.1% Post=12.5%
15.4
11.4
-21.9
-4.9

2 - Matching and sorting objects by
color, shape, size, etc.
Percentage Change from Pre-Survey

Pre=12.8% Pre=40.4% Pre=34.0%
Post=12.5% Post=59.4% Post=25%
-0.3
19.0
-9.0

3 - Draw children's attention to
numbers around them
Percentage Change from Pre-Survey

Pre=17% Pre=29.8% Pre=21.3% Pre=31.9%
Post=21.9% Post=28.1% Post=37.5% Post=12.5%
4.9
-1.7
16.2
-19.4

4 - Counting with your child

Pre=2.1% Pre=27.7% Pre=68.1%
Post=3.1% Post=18.8% Post=78.1%
1.0
-8.9
10.0

Percentage Change from Pre-Survey

Pre=12.8%
Post=3.1%
-9.7

Pre=2.1%
Post=0%
-2.1

increase in participation in the suggested activities (Activities 1 through 4). Overall, the
mothers participated in Activities 1^1 at a higher rate than prior to the parent/teacher
partnership. One exception noted by the researcher is in Activity 1. For this activity, the
mothers reported a 21.9% decrease in those participating in the activity more than two
times per week; however, these mothers did report continued participation at least once
per week.
Table 30 demonstrates that the mothers continued to participate in Activities 5 - 9
at approximately the same levels as prior to the parent/teacher intervention partnership.
Of note is the increase in rate of times the mothers participated in Activity 9 with an
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Table 30
Frequency of Participation and Deviation from Pre-Survey in Math Activities 5—9,
Post-Intervention
Frequency of Participation
Activity
5-Using numbers when talking with
your child
Percentage Change from Pre-Survey

Once
Pre=10.9%
Post=6.3%
-3.6

6 - Ask your child to estimate things
that might happen
Percentage Change from Pre-Survey

Pre=13.3% Pre=17.8% Pre=8.9%
Pre=60%
Post=9.4% Post=18.8% Post=18.8% Post=53.1%
-3.9
1.0
9.9
-6.9

7 - Talk to your child about shapes

Pre=8.5% Pre=44.7% Pre=42.6%
Post=6.3% Post=53.1% Post=40.6%
-2.2
8.4
-2.0

Percentage Change from Pre-Survey
8 - Play blocks with your child
Percentage Change from Pre-Survey
9 - Play with clay with your child
Percentage Change from Pre-Survey

=2
Pre=30.4%
Post=25%
-5.4

>2
Not
Pre=34.8% Pre=23.9%
Post=34.4% Post=34.4%
-0.4
10.5

Pre=4.3%
Post=0%
-4.3

Pre=30.4% Pre=32.6% Pre=30.4% Pre=6.5%
Post=25% Post=34.4% Post=28.1% Post=12.5%
-5.4
1.8
-2.3
6.0
Pre=28.3% Pre=37%
Pre=13%
Pre=21.7%
Post=12.5% Post=21.9% Post=53.1% Post=12.5%
-15.8
-15.1
40.1
-9.2

increase of approximately 40%> of mothers participating more than two times per week.
In Activity 6, an increase of approximately 10% of mothers participated more than two
times per week.
For Activities 10-14, the mothers reported a variety of changes from pre-survey
to post-survey participation as shown in Table 31. Activity 10 had an increase of 19.4%
of the mothers reporting participation once per week and a decrease of 8% of the mothers
not participating in the activity. In contrast, Activity 14 had an increase of 8.9% of the
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Table 31
Frequency of Participation and Deviation from Pre-Survey in Math Activities 10-14,
Post-Intervention

Activity
10-Talk to your child about on/off,
over/under, in/out, above/below,
up/down, etc.
Percentage Change from Pre-Survey

Frequency of Participation
Once
=2
>2
Not
Pre=8.7% Pre=32.6% Pre=41.3% Pre=17.4%
Post=28.1% Post=25% Post=37.5% Post=9.4%
19.4

-7.6

-3.8

-8.0

11 - Have your child climb on things at
Pre=14% Pre=37.2% Pre=44.2% Pre=4.7%
the park
Post=12.5% Post=25% Post=56.3% Post=6.3%
Percentage Change from Pre-Survey
-1.5
-12.2
12.1
1.6
12-Talk to your child about patterns
being made while playing with
blocks
Percentage Change from Pre-Survey

Pre=17.4% Pre=43.5% Pre=8.7% Pre=30.4%
Post=15.6% Post=25% Post=12.5% Post=46.9%

13-Make a cake with your child and
discuss the amount of ingredients
used
Percentage Change from Pre-Survey

Pre=31.9% Pre=31.9% Pre=4.3% Pre=31.9%
Post=32.3% Post=45.2% Post=3.2% Post=19.4%

14-Provide your child a set amount of
time for an activity
Percentage Change from Pre-Survey

Pre=2.1% Pre=25.5% Pre=46.8% Pre=25.5%
Post=3.1% Post=21.9% Post=40.6% Post=34.4%
1.0
-3.6
-6.2
8.9

-1.8

0.4

-18.5

13.3

3.8

-1.1

16.5

-12.5

mothers reporting they did not participate in the activity. Similarly, Activity 12 had a
reported 16.5% increase in mothers not participating in the activity. Of interest is the
finding that Activity 5 (using numbers when talking with your child) and Activity 8
(playing with blocks) had a reported increase in mothers not participating in the desired
activity from pre to post survey.
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Overall, table 31 shows the mothers increased their participation in only activity
10. For activities 1 1 - 1 4 , the mothers reported less participation than at the pre-survey
phase of the research.
Table 32 demonstrates the T-Test results for the reported participation level
change reported by the mothers, and suggests that, with only one exception (Activity 2),
the mothers' participation levels across the activities did not change with any statistical
significance. In Activity 2, the significance level of 0.006 suggests statistical

Table 32
T-Test Results for Activities 1-14 Relative to Mothers' Perceived Value
Paired Differences
(95%o confidence interval)
Activity

Lower

Upper

t

Degrees of
Freedom

2-tailed T-Test
Significance Level

1

-0.010

1.073

2.000

31

0.054

2

0.165

0.897

2.959

31

0.006*

3

-0.124

0.874

1.531

31

0.136

4

-0.359

0.171

-0.722

31

0.476

5

-0.636

0.313

-0.694

30

0.493

6

-0.458

0.652

0.356

30

0.724

7

-0.189

0.439

0.812

31

0.423

8

-0.555

0.491

-0.126

30

0.901

9

-0.541

0.219

-0.867

30

0.393

10

-0.059

1.027

1.820

30

0.079

11

-0.643

0.368

-0.559

28

0.581

12

-0.909

0.264

-1.123

30

0.270

13

-0.234

0.750

1.072

30

0.292

14

-0.349

0.536

0.432

31

0.669

*p>0.05
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significance in the change of the mothers' reported participation levels. It appears the
mothers increased their level of participation in matching and sorting objects with their
children. The findings also appear to suggest that the parent/teacher partnership had little
to no impact on the parents' perceived importance and participation rates.

Summary of the Post-Survey Findings (After Four Months)

The results of the post-survey suggest that the four months of interaction between
the participating mothers and the Head Start teachers produced only isolated changes in
the mothers' reported engagement with, and perceived importance of, the 14 identified
Head Start pre-mathematics activities. The participating mothers' pre-survey results
showed attention to math-related activity for their children at home before starting the
Head Start program and the post-survey results showed a relatively unchanged pattern of
attention to, and perceived importance for, such activities as a result of the mothers'
engagement with their child's Head Start teacher.
This completes the data analysis for the participating mothers. While the majority
of this study focused on the single rural mothers and their interaction with their children,
the next section of data presentation targets the teachers' responses to the teacher survey.
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Findings Related to Teacher Preparation and Their Observations
of Pre-Mathematics Activity

Research Question #6 - To what degree did the Head Start teachers observe the child
implementing the desired pre-mathematical activities, and is there a relationship in
teachers' educational levels and whether or not they witnessed the child implementing
the 14 Head Start identified pre-mathematics activities at school?

Research Question 6 focused on the Head Start teacher and their observation (or
lack of) of the children demonstrating knowledge in the desired pre-mathematical
practices. This information is first presented with total population data through simple
descriptive statistics, as ranked from highest to lowest frequency. The researcher then
focuses on any relationship of the teachers' education level and whether or not they
observed the student demonstrating knowledge in the desired pre-mathematical concepts.
A Chi-Square cross tabulation was used to suggest any statistical significance across the
teacher education levels.
As table 33 demonstrates, the teachers report the highest levels of observation of
the children demonstrating knowledge through playing with blocks, talking about shapes,
talking about on/off and over/under, and talking about patterns while playing with blocks.
The lowest reported observed activities include counting objects, matching and sorting,
and counting.
Next, let us review each activity individually while focusing on the teachers'
education level as a possible predictor of student demonstrated knowledge. Tables 34^17
present the findings of participating Head Start teachers' reported classroom observations
for each of the 14 identified Head Start pre-mathematics concepts. This section of the
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Table 33
Total Teacher Population Reported Observation of Student Demonstrating Knowledge
for Each Activity

Original
Element #
8
7
10
12
13
5
9
3
11
6
14
4
2
1

Activity
Play blocks
Talk to your child about shapes
Talk to your child about on/off, over/under, etc.
Talk to your child about patterns being made while playing
with blocks
Make a cake with your child and discuss the amount of
ingredients used
Using numbers when talking with your child
Play with clay
Draw children's attention to numbers around them
Have your child climb on things at the park
Ask your child to estimate things
Provide your child a set amount of time for an activity
Counting
Matching and sorting objects by color, shape, size,
Encouraging children to count all sorts of objects

Valid Percentage
of Teachers
Reporting
Observation
97.0
93.9
90.9
90.9
81.8
81.3
78.8
75.8
72.7
69.7
66.7
51.5
43.8
33.3

results explores whether or not the teacher's education level is a predictor of the teacher's
reported student observations of the desired pre-mathematics concepts.
In relation to Research Question 6 for desired Activity 1 (table 34), the data
suggested the teachers possessing a CDA observed the child demonstrating the desired
concept 100% of the time, the associate degreed teachers at a rate of 75% and the
bachelor degreed teachers at a rate of 31.6%. This data demonstrates a lower observation
rate for the bachelor degreed teacher as related to their associate and CDA possessing
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Table 34
Relationship of Teacher's Education Level and Observation of Lmplementation by Child
in Activity 1

Frequency

Valid %

Teachers Reporting
Observation

CDA Certification

2

6.1

2

100

Associate's Degree

12

36.4

9

75.0

Bachelor's Degree

19

57.5

6

31.6

Missing

14

Total

47

100

100

Education Level

Frequency %

counterparts. After operation of the Chi-Square Test, a connection between education
level and teacher observation of the child demonstrating knowledge in the desired premathematic concept was noted as statistically significant (Chi-Square Value = 7.556,
Degrees of Freedom = 2 and Significance Level < 0.023). It appears the teachers
possessing a CDA were more likely to observe the desired activity.
In relation to Research Question 6 for desired Activity 2 (table 35), the data
suggested the teachers possessing a bachelor degree and CDA observed the child
demonstrating the desired concept 100% of the time. The associate degreed teachers
reported at a rate of 83.3%, demonstrating a consistently high observation rate for
Activity 2. After operation of the Chi-Square Test, a connection between education level
and teacher observation of the child demonstrating knowledge in the desired premathematic concept was not noted as statistically significant (Chi-Square Value = 3.726,
Degrees of Freedom = 2 and Significance Level = 0.155). It appears there was no
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Table 35
Relationship of Teacher's Education Level and Observation of Implementation by Child
in Activity 2

Education Level
CDA Certification

Frequency
2

Associate's Degree

Teachers Reporting
Valid %>
Observation

Frequency %

6.1

2

100

12

36.4

10

83.3

Bachelor's Degree

19

57.5

19

100

Missing

14

Total

47

100

significant difference across teacher education levels relative to observation of the
students' demonstration of knowledge for the desired activity.
In relation to Research Question 6 for desired Activity 3 (table 36), the data
suggested the teachers possessing an associates degree observed the child demonstrating
the desired concept 83.3% of the time, the bachelor degreed teachers at a rate of 63.2%
and the CDA teachers at a rate of 50%. After operation of the Chi-Square Test, a
connection between education level and teacher observation of the child demonstrating
knowledge in the desired pre-mathematic concept was not noted as statistically
significant (Chi-Square Value = 3.568, Degrees of Freedom = 2 and Significance Level
0.168). It appears there was no significant difference across teacher education levels
relative to observation of the students' demonstration of knowledge for the desired
activity.
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Table 36
Relationship of Teacher's Education Level and Observation of Implementation by Child
in Activity 3

Frequency

Valid %

Teachers Reporting
Observation

Frequency %

CDA Certification

2

6.1

1

50.0

Associate's Degree

12

36.4

10

83.3

Bachelor's Degree

19

57.5

12

63.2

Missing

14

Total

47

Education Level

100

In relation to Research Question 6 for desired Activity 4 (table 37), the data
suggested the teachers possessing bachelor and associates degrees observed the child
demonstrating the desired concept 100% of the time, while the CDA teachers at a rate of
50%. For Activity 4, the higher educated teachers both reported total demonstration by
their children. After operation of the Chi-Square Test, a connection between education

Table 37
Relationship of Teacher's Education Level and Observation of Implementation by Child
in Activity 4

Frequency

Valid %

Teachers Reporting
Observation

Frequency %

CDA Certification

2

6.1

1

50.0

Associate's Degree

12

36.4

12

100

Bachelor's Degree

19

57.5

19

100

Missing

14

Total

47

Education Level

100
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level and teacher observation of the child demonstrating knowledge in the desired premathematic concept was noted as statistically significant (Chi-Square Value = 6.190,
Degrees of Freedom = 2 and Significance Level < 0.045). It appears the teachers
possessing an associates or a bachelor degree were more likely to observe the desired
activity.
In relation to Research Question 6 for desired Activity 5 (table 38), the data
suggested a clustering of reported observation rates approximately around the 50th
percentile. The teachers possessing an associates degree observed the child
demonstrating the desired concept 58.3%> of the time, the CDA teachers at a rate of 50%
and the bachelor degreed teachers at a rate of 33.3%. After operation of the Chi-Square
Test, a connection between education level and teacher observation of the child
demonstrating knowledge in the desired pre-mathematic concept was not noted as
statistically significant (Chi-Square Value = 1.862, Degrees of Freedom = 2 and
Significance Level = 0.394). It appears there was no significant difference across teacher

Table 38
Relationship of Teacher's Education level and Observation of Implementation by Child
in Activity 5

Frequency

Valid %

Teachers Reporting
Observation

Frequency %>

CDA Certification

2

6.3

1

50.0

Associate's Degree

12

37.5

7

58.3

Bachelor's Degree

18

56.2

6

33.3

Missing

15

Total

47

Education Level

100
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education levels relative to observation of the students' demonstration of knowledge for
the desired activity.
In relation to Research Question 6 for desired Activity 6 (table 39), the data
suggested the teachers possessing a CDA observed the child demonstrating the desired
concept 100% of the time with their counterparts reporting observation rates much lower
(associate degreed teachers at a rate of 8.3% and the bachelor degreed teachers at a rate
of 42.1%)). After operation of the Chi-Square Test, a connection between education level
and teacher observation of the child demonstrating knowledge in the desired premathematic concept was noted as statistically significant (Chi-Square Value = 8.033,
Degrees of Freedom = 2 and Significance Level < 0.018). It appears the teachers
possessing a CDA were more likely to observe the desired activity.

Table 39
Relationship of Teacher's Education Level and Observation of Implementation by Child
in Activity 6

Education Level
CDA Certification

Frequency
2

Valid %
6.1

Teachers Reporting
Observation
2

Associate's Degree

12

36.4

1

8.3

Bachelor's Degree

19

57.5

8

42.1

Missing

14

Total

47

100

100

Frequency %
100
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In relation to Research Question 6 for desired Activity 7 (table 40), the data
suggested the teachers across all education levels report high observation rates of the
children demonstrating ability in the desired activity. The teachers possessing a CDA
observed the child demonstrating the desired concept 100% of the time, the associate
degreed teachers at a rate of 91.6% and the bachelor degreed teachers at a rate of 89.4%.
After operation of the Chi-Square Test, a connection between education level and teacher
observation of the child demonstrating knowledge in the desired pre-mathematic concept
was not noted as statistically significant (Chi-Square Value = 0.256, Degrees of Freedom
= 2 and Significance Level = 0.880). It appears there was no significant difference across
teacher education levels relative to observation of the students' demonstration of
knowledge for the desired activity.

Table 40
Relationship of Teacher's Education Level and Observation of Implementation by Child
in Activity 7

Frequency

Valid %

Teachers Reporting
Observation

Frequency %

CDA Certification

2

6.1

2

100

Associate's Degree

12

36.4

11

91.6

Bachelor's Degree

19

57.5

17

89.4

Missing

14

Total

47

Education Level

100

In relation to Research Question 6 for desired Activity 8 (table 41), the data
suggested the teachers possessing a bachelors degree observed the child demonstrating
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Table 41
Relationship of Teacher's Education Level and Observation of Implementation by Child
in Activity 8

Frequency

Valid %>

Teachers Reporting
Observation

CDA Certification

2

6.1

1

50.0

Associate's Degree

12

36.4

8

66.6

Bachelor's Degree

19

57.5

17

89.5

Missing

14

Total

47

Education Level

Frequency %>

100

the desired concept 89.5% of the time, the associate degreed teachers at a rate of 66.6%>
and the CDA teachers at a rate of 50%. After operation of the Chi-Square Test, a
connection between education level and teacher observation of the child demonstrating
knowledge in the desired pre-mathematic concept was not noted as statistically
significant (Chi-Square Value = 2.749, Degrees of Freedom = 2 and Significance Level =
0.253). It appears there was no significant difference across teacher education levels
relative to observation of the students' demonstration of knowledge for the desired
activity.
In relation to Research Question 6 for desired Activity 9 (table 42), the data
suggested the teachers as a whole observed approximately 80% of the children
demonstrating the desired concept. The range of frequency consisted of the associates
degree teachers reporting an observation rate of 66.6%> and the CDA teachers reporting
100%. After operation of the Chi-Square Test, a connection between education level and
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Table 42
Relationship of Teacher's Education Level and Observation of Implementation by Child
in Activity 9

Frequency

Valid %

Teachers Reporting
Observation

CDA Certification

2

6.1

2

100

Associate's Degree

12

36.4

8

66.6

Bachelor's Degree

19

57.5

16

84.2

Missing

14

Total

47

Education Level

Frequency %>

100

teacher observation of the child demonstrating knowledge in the desired pre-mathematic
concept was not noted as statistically significant (Chi-Square Value = 1.928, Degrees of
Freedom = 2 and Significance Level = 0.381). It appears there was no significant
difference across teacher education levels relative to observation of the students'
demonstration of knowledge for the desired activity.
In relation to Research Question 6 for desired Activity 10 (table 43), the data
suggested the teachers possessing a CDA and associates degree observed the child
demonstrating the desired concept at a higher rate than their bachelor degreed
counterparts. The CDA and associates reported 100% and 91.6% respectfully, while the
bachelor degree teachers reported at a rate of 47.4%. After operation of the Chi-Square
Test, a connection between education level and teacher observation of the child
demonstrating knowledge in the desired pre-mathematic concept was noted as
statistically significant (Chi-Square Value = 7.559, Degrees of Freedom = 2 and
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Table 43
Relationship of Teacher's Education Level and Observation of Implementation by Child
in Activity 10

Frequency

Valid %

Teachers Reporting
Observation

Frequency %

CDA Certification

2

6.1

2

100

Associate's Degree

12

36.4

11

91.6

Bachelor's Degree

19

57.5

9

47.4

Missing

14

Total

47

Education Level

100

Significance Level < 0.023). It appears the teachers possessing a CDA or an associates
degree were more likely to observe the desired activity.
In relation to Research Question 6 for desired Activity 11 (table 44), the data
suggested a clustering of reported observation averaging above the 90th percentile. This
tight grouping ranged from 89.4% to 100% across all teacher education levels. After
operation of the Chi-Square Test, a connection between education level and teacher
observation of the child demonstrating knowledge in the desired pre-mathematic concept
was not noted as statistically significant (Chi-Square Value = 0.256, Degrees of Freedom
= 2 and Significance Level = 0.880). It appears there was no significant difference across
teacher education levels relative to observation of the students' demonstration of
knowledge for the desired activity.
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Table 44
Relationship of Teacher's Education Level and Observation of Implementation by Child
in Activity 11

Education Level
CDA Certification

Frequency
2

Valid %>

Teachers Reporting
Observation

6.1

2

100

Associate's Degree

12

36.4

11

91.6

Bachelor's Degree

19

57.5

17

89.4

Missing

14

Total

47

Frequency %>

100

In relation to Research Question 6 for desired Activity 12 (table 45), the data
suggested the teachers possessing a bachelors degree observed the child demonstrating
the desired concept 89.4% of the time, the associate degreed teachers at a rate of 75% and
the CDA teachers at a rate of 50%. After operation of the Chi-Square Test, a connection

Table 45
Relationship of Teacher's Education Level and Observation of Implementation by Child
in Activity 12

Frequency

Valid %

Teachers Reporting
Observation

Frequency %

CDA Certification

2

6.1

1

50.0

Associate's Degree

12

36.4

9

75.0

Bachelor's Degree

19

57.5

17

89.4

Missing

14

Total

47

Education Level

100
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between education level and teacher observation of the child demonstrating knowledge in
the desired pre-mathematic concept was not noted as statistically significant (Chi-Square
Value = 2.485, Degrees of Freedom = 2 and Significance Level = 0.289). It appears there
was no significant difference across teacher education levels relative to observation of the
students' demonstration of knowledge for the desired activity.
In relation to Research Question 6 for desired Activity 13 (table 46), the data
suggested the teachers possessing a CDA observed the child demonstrating the desired
concept 100% of the time, the bachelor degreed teachers at a rate of 89.4% and the
associate degreed teachers at a rate of 50%. After operation of the Chi-Square Test, a
connection between education level and teacher observation of the child demonstrating
knowledge in the desired pre-mathematic concept was noted as statistically significant
(Chi-Square Value = 6.921, Degrees of Freedom = 2 and Significance Level < 0.031). It

Table 46
Relationship of Teacher's Education Level and Observation of Lmplementation by Child
in Activity 13

Frequency

Valid %

Teachers Reporting
Observation

Frequency %

CDA Certification

2

6.1

2

100

Associate's Degree

12

36.4

6

50.0

Bachelor's Degree

19

57.5

17

89.4

Missing

14

Total

47

Education Level

100
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appeared the teachers possessing a CDA or a bachelor degree were more likely to observe
the desired activity.
In relation to Research Question 6 for desired Activity 14 (table 47), the data
suggested the teachers possessing the two lower education levels reported the higher
observation rates. The CDA teachers observed the child demonstrating the desired
concept 100% of the time and the associate degreed teachers at a rate of 83 3%. The
bachelor degreed teachers reported the lowest observation rate for this activity at a rate of
57.9%. After operation of the Chi-Square Test, a connection between education level and
teacher observation of the child demonstrating knowledge in the desired pre-mathematic
concept was not noted as statistically significant (Chi-Square Value = 3.179, Degrees of
Freedom = 2 and Significance Level = 0.204). It appears there was no significant
difference across teacher education levels relative to observation of the students'
demonstration of knowledge for the desired activity.

Table 47
Relationship of Teacher's Education Level and Observation of Implementation by Child
in Activity 14

Education Level
CDA Certification

Frequency
2

Valid %
6.1

Teachers Reporting
Observation
2

Associate's Degree

12

36.4

10

83.3

Bachelor's Degree

19

57.5

11

57.9

Missing

14

Total

47

100

Frequency %
100

100
When looking at the activities as a whole with the assistance of simple descriptive
statistics, taking into consideration the teacher education level, it appears the CDA and
bachelor degreed teachers were more likely to observe the child implementing the desired
activity than their associate degreed counterparts. From the data gathered in this study,
the associate degreed teachers were the least likely to observe the child implementing the
desired activities. While the associates degreed teachers appear to have the lowest
observation rates through the review of simple descriptive statistics, the use of a ChiSquare Test was used to suggest any statistical significance. The Chi-Square Test
suggested in Activities 1, 4, 6, 10 and 13 there was statistical significance relative to a
connection between teacher education level and their reported observation of the students
performing the desired pre-mathematical concept. For Activities 1,6, 10 and 13 the
teachers possessing a CDA appeared to be more apt to observe the desired knowledge
from their students. The associate degreed teachers appeared to be more apt to observe
for Activities 4 and 10. The bachelor degreed teachers appeared more apt to observe for
Activities 4 and 13.

Research Question #7 -At the end of four months, what is the comparison between those
pre-mathematics activities Head Start mothers report working on at home and those the
Head Start teachers report observing students demonstrating knowledge in at school?

Research Question #7 asks, as a result of the interventions employed, what is the
relationship of the pre-mathematics activities reported by mothers as being employed at
home and the observations by teachers of those same activities being demonstrated by
children while at school?

To present the data for Research Question #7,1 compare information obtained in
Research Question #4 with information obtained in Research Question #6. The
comparison of the parent reported activities they participated in with their child and the
teachers' reported witnessing of the student demonstrating knowledge in the premathematical activities is compared. Table 48 displays this relationship, as ranked from
highest to lowest frequency for parent reported activities.
The data in table 48 suggests that teachers observed the reported activity as being
demonstrated more frequently than parents reported participation for seven of the premathematical activities (as shown by a positive percentage difference). In like manner,
teachers also reported observing the activity less frequently than reported by the mothers
in seven of the activities (as shown by a negative percentage difference). In some cases
the difference in the reported activity by the parent and the observed activity by the
teacher, where the parent reported greater activity, ranged from a low of 1.2% to a high
of 54.2%. The range of difference in observations when teachers reported higher
percentage of observation of the activity than reported by the teacher as being observed,
ranged from a low of 0.3% to a high of 37.8%.
One pattern in the data appears to emerge; as the mathematical concept becomes
more difficult or perhaps more abstract, the degree of difference in parent reporting and
teacher observation tends to increase. This is evident in items #5 and #6 where the
difference in reporting and observation approximates fifty percent. This is also seen in
item activity #11; however, in this case the reported activity by the parent is less than that
of the teacher. This may suggest some degree of ambiguity regarding the concept by the
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Table 48
Comparison of Mothers' Reported Participah
Pre-Mathematical Activities

Original
Activity #

Activity

and Teachers' Reported Observation of

% Mothers
% Teachers
Reporting
Reporting
Participation, Observation,
PostPostDifference
Intervention Intervention
(+/- %)

4

Counting

100

51.5

-49.5

7

Talk to your child about shapes

100

93.9

-6.1

11

Have your child climb on things at
the park

93.8

72.7

-21.1

8

Play blocks

87.5

97.0

+9.5

2

Matching and sorting objects by
color, shape, size

93.8

43.8

-50.0

1

Encouraging children to count all
sorts of objects

87.5

33.3

-54.2

10

Talk to your child about on/off,
over/under, etc.

90.6

90.9

+0.3

5

Using numbers when talking with
your child

65.6

81.3

+15.7

9

Play with clay

14

Provide your child a set amount of
time for an activity

87.5
65.6

78.8
66.7

-8.7
+1.1

12

Talk to your child about patterns
being made while playing with
blocks

53.1

90.9

+37.8

Make a cake with your child and
discuss the amount of ingredients
used

81.3

81.8

+0.5

Draw children's attention to
numbers around them

84.4

75.8

-8.6

Ask your child to estimate things

46.9

69.7

+22.8

13

3
6

parent. Differences in reporting notwithstanding, the data does nonetheless suggests that
following teacher intervention with the parent, many pre-mathematical activities were
observed by the teacher at the conclusion of the four-month period of teacher/parent
interaction. The difference in the reported activity by the parent and the observed
frequency of activity by the child may not be the greater issue in this case, rather the
important conclusion may be that between 43.8% and 93.9% of teachers did indeed
report observing children demonstrating the fourteen pre-mathematical activities
promoted by Head Start.

Summary of the Findings

Summary basedfrom Research Question 1 - What math-related activities and
experiences do Head Start mothers report as already occurring in the home for their
Head Start preschool children prior to Head Start entry?

The data reveals a high rate of reported home-based pre-mathematics activity both
before engaging with the Head Start program and after four months of mothers'
engagement with the Head Start teachers through the parent/teacher partnerships. The
positive reponses from mothers from the sample group show participation with their
children in designated activities that Head Start has identified to promote premathematical skill sets. The mothers reported a high level of participation (74.5% to
97.9%) in the majority of the activities; while the mothers' responses suggest the
activities participated in at the highest levels include Activity 4 (Counting with your
child) at 97.9%, Activity 7 (Talk to your child about shapes) at 95.7%, Activity 11 (Have
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your child climb on things at the park) at 93.2%, and Activity 8 (Play blocks with your
child) at 91.3%.
The mothers' responses show the activities participated in at the lowest levels
include Activity 6 (Ask your child to estimate things that might happen) at 40%o and
Activity 3 (Draw children's attention to numbers around them) at 57.4%>. The researcher
suggests a possible reason regarding the low participation in these two activities could be
because of the abstract nature of the activities. Both of these activities are not nearly as
concrete or common as the activities participated in at the highest levels. While a couple
of activities had a bit lower reported participation rate, the researcher emphasizes the
point that the low socio-economic mothers in this study had overall quite high reported
participation rates prior to Head Start entry.

Summary based from Research Question 2 - Is there a relationship between mother's
education level and whether or not she has participated with her child in the 14 Head
Start identified pre-mathematics activities prior to the parent/teacher partnership?

Research Question 2 looked for relationships in the mothers' education level and
whether or not this was a factor in their level of participation relative to the total group of
participating mothers. In the following paragraphs the researcher disaggregates the data
for the non-high school graduate mothers, the high school graduates and finally for the
mothers possessing associates degrees using simple descriptive statistics and finalizes the
data findings with the use of a Chi-Square test for significance.
The non-high school graduates held the lowest rate of participation for eight
activities (1, 2, 5, 6, 8 10, 12, and 14), while only having the highest participation rate for
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Activity 13 (Make a cake with your child and discuss the amount of ingredients used).
The high school graduates held the highest participation rate in five activities (1, 2, 5, 6
and 10) and the lowest in four activities (3, 9, 11 and 13). For the mothers possessing
associates degrees, they did not report the lowest participation rate for any activity and
held the highest participation rate for six (3, 8, 9, 11, 12, and 14). However, after running
a Chi-Square Test for statistical significance, the results suggest there is no statistical
significance relative to the mothers' education level and their reported participation in the
Head Start program endorsed activities.

Summary based from Research Question 3 - What value do Head Start mothers place on
pre-mathematics experiences and how often are they providing them at home prior to the
teacher training on home-based mathematics activities?

The data demonstrates the mothers had the highest level of value for Activity 4
(Counting with your child) at a rate of 97.9%), Activity 7 (Talk to your child about
shapes) at a rate of 95.7%, Activity 2 (Matching and sorting objects by color, shape, size,
etc) at a rate of 91.5%, and Activity 5 (Using numbers when talking with your child) at a
rate of 91.5% with the lowest importance rating for Activity 13 (Make a cake with your
child and discuss the amount of ingredients used) at a rate of 48.9%, Activity 9 (Play with
clay with your child) at a rate of 53.2%, Activity 11 (Have your child climb on things at
the park) at a rate of 68.2%>, and Activity 8 (Play blocks with your child) at a rate of
72.3%.
When looking at participation rates of mothers reporting participation at least
once, the highest participation reported by the mothers was in Activity 4 (Counting with

your child) at 97.9%), Activity 7 (Talk to your child about shapes) at 95.7%, Activity 11
(Have your child climb on things at the park) at 95.3% ,and Activity 8 (Play blocks with
your child) at 93.5%>. The lowest participation rates reported by mothers by stating they
had not participated in the activity prior to the parent/teacher partnership occurred for
Activity 12 (Talk to your child about patterns being made while playing with blocks) at
30.4%, Activity 3 (Draw children's attention to numbers around them) at 31.9%, and
Activity 13 (Make a cake with your child and discuss the amount of ingredients used) at
31.9%).
The overall synopsis of the reported responses suggest that, prior to Head Start
entry, the mothers placed a high level of importance on the pre-mathematical activities
and were engaging in them with their children at quite high frequency.

Summary basedfrom Research Question 4 - After working within a parent/teacher
partnership for a four-month period, what math-related activities and experiences do
Head Start mothers report as occurring in the home?

In Research Question 4, the researcher investigated if there was a change in
whether or not the mothers participated in the suggested activities. The mean percentage
for the mothers' responses was compared from the pre-survey (prior to Head Start entry)
to the post-survey (after participation in the Head Start parent/teacher partnership for four
months). In the following paragraphs the researcher will report which two activities held
the greatest increase in participation and which two activities held the greatest decline in
participation. This is followed by T-Test results.

The data suggests the activities demonstrating the greatest increase in
participation are Activity 3 (Draw children's attention to numbers around them) with the
mothers reporting an increase in participation rate of 27% (84.4% up from 57.4%) and
Activity 13 (Make a cake with your child and discuss the amount of ingredients used)
with the mothers reporting an increase in participation rate of 13.2% (81.3% up from
68.1%). The mothers reported that in four of the activities their participation rate
dropped. The two activities showing the greatest decline in participation are Activity 12
(Talk to your child about patterns being made while playing with blocks) reporting a
decline in participation rate of 15% (53.1% down from 68.1%) and Activity 5 (Using
numbers when talking with your child) reporting a decline in participation rate of 10.5%
(65.6% down from 76.1%). However, after operating a T-Test on the pre-survey
responses against the post-survey responses, the researcher noted no statistical
significance present. In other words, the parents were participating at a quite high level
prior to Head Start entry and continued to do so after the four months of interaction with
their child's Head Start teacher through the parent/teacher partnership.

Summary basedfrom Research Question 5 - After working within a parent/teacher
partnership for a four-month period, what value do Head Start mothers place on premathematics experiences and how often are they providing them at home?

A proper way to provide the most meaningful information related to this question
is to compare the pre- and post-survey responses from the mothers with the use of a TTest to identify significance. When looking at the differences from pre-survey and postsurvey response through the use of simple descriptive statistics, the researcher notes the
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largest increase in importance placed by the mother occurred in Activity 9 (Play with clay
with your child) at 24.9%, Activity 3 (Draw children's attention to numbers around them)
at 10.8%, Activity 11 (Have your child climb on things at the park) at 9.9%, and Activity
1 (Encouraging children to count all sorts of objects) at 7.8%. The activity where a
decrease in importance occurred after the parent/teacher partnership (rating changing
from "very important" to "somewhat important") occurred only in Activity 10 (Talk to
your child about on/off, over/under, in/out, above/below, up/down, etc.) at a decrease of
5%.
For participation rate, the researcher looked at those activities demonstrating the
greatest change from the originally reported "not yet participated" rating. Showing the
greatest increase in participation rates after the parent/teacher partnership were Activity 3
(Draw children's attention to numbers around them) at an increase of 19.4%, Activity 13
(Make a cake with your child and discuss the amount of ingredients used) increasing
12.5%, Activity 2 (Matching and sorting objects by color, shape, size, etc) increasing
9.7%o, and Activity 9 (Play with clay with your child) increasing 9.2%. The activities
showing the greatest decrease in participation were Activity 12 (Talk to your child about
patterns being made while playing with blocks) decreasing by 16.5%, and Activity 5
(Using numbers when talking with your child) decreasing 10.5%. While not statistically
significant, it is a point of interest that for several activities there was an increase in
mothers reporting they had not participated in the desired activity. There could be many
causes for this decrease in action and it may be an appropriate area for future research.
One possible explanation for the decline in reported home based activity for some of the
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14 items could be that, after four months of working with the Head Start teacher, the
mothers had a better understanding of the types of activities that the survey addresses and
realized that they had over reported in the pre-survey. Another possible explanation
could be that, because of the interaction with the teacher, the mothers focused on certain
types of activities to the exclusion of others. Again, further study on this issue would be
needed before drawing any conclusions about what might have caused the decline in
reported home based activity for any of the 14 areas of pre-mathematics.
After operation of a T-Test, the researcher noted limited statistical significance for
the change in reported importance and frequency from pre-survey to post-survey. Only
two exceptions existed. The first was a suggested increase in perceived importance for
Activity 1 (encouraging your child to count all sorts of objects) and participation
frequency in Activity 2 (sorting objects with your child) appeared to have increased.
These findings could infer the interaction in the parent/teacher partnership had little to no
impact on any change in the mothers' perceived importance and their participation
frequency.

Summary basedfrom Research Question 6-To what degree did the Head Start teachers
observe the child implementing the desired pre-mathematical activities, and is there a
relationship in teachers' educational levels and whether or not they witnessed the child
implementing the 14 Head Start identified pre-mathematics activities at school?

The researcher's intent in Research Question 6 was to attempt to draw attention to
the desired output of the student and if there was a relationship among teacher education
level on whether or not the teacher witnessed their student demonstrating usable
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knowledge related to the desired activity. The researcher presents information through
simple descriptive statistics relative to the teachers possessing a CDA, associates and
then finally for the bachelor degreed teachers. The section isfinalizedby presentation of
statistical significance reported from the operation of a Chi-Square Test.
As presented earlier for the total population of teachers, the highest levels of
reported observation of the children demonstrating knowledge through playing with
blocks, talking about shapes, talking about on/off and over/under, and talking about
patterns while playing with blocks. The lowest reported observed activities include
counting objects, matching and sorting, and counting. The following presentation of data
explores each activity individually while focusing on the teachers' education level as a
possible predictor of student demonstrated knowledge.
The CDA teachers reported the highest rate of witnessing the student
demonstrating knowledge in the desired mathematical output for nine of the activities.
The associate and bachelor degreed teachers report the highest rating three times each.
On the low end, the bachelor degreed teachers report the lowest rate seven times with the
associate at three and the CDA at four.
Relative to their associate and bachelor degreed colleagues, the teachers
possessing a CDA appear more likely to witness their students demonstrating knowledge
in the desired activities the majority of the time. For seven activities, the bachelor
degreed teachers witnessed their students' performance in the desired activity at the
lowest rate.
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While the simple descriptive statistics do point to the above, the Chi-Square Test
provided analysis based on statistical significance. After the operation of the Chi-Square
Test, the data suggests the CDA teachers were more likely than their counterparts to
observe their children demonstrating knowledge in four of the activities. The data
suggests the associates and bachelor degreed teachers were more likely to observe for
only two of the activities. Ten of the activities had no statistical significance placed on
education level of the teacher as related to observation of the children engaging in the
desired pre-mathematical activity. Thus, the CDA teachers appear to be slightly more
likely than their counterparts to witness the desired behavior from their students.
When considering the information from this data, the researcher cautions that the
teachers holding a CDA only make up 4.3% of the total teacher group and a slight change
in reporting creates a large impact.
To summarize information gained from all research questions posed, it appears
the low socio-economic mothers rated the Head Start programs suggested activities at
high levels of perceived importance, they had participated in such activities with their
child prior to Head Start entry quite often, and continue to do so with the mothers'
educational level being a non-factor in participation frequency rates. Also, the perceived
importance levels and participation frequency remained consistent from pre-survey to
post-survey (pre-intervention to post-intervention) suggesting the parent/teacher
partnership made little to no impact on this group of parents. Finally, this study
demonstrated the CDA teachers to be slightly more likely to observe their students
performing the desired pre-mathematical practice. However, for the majority of the

112
activities, education level of the teacher does not play a statistically significant role in
whether or not the teacher observes the student displaying the desired pre-mathematical
knowledge.

Summary basedfrom Research Question 7 - At the end of four months, what is the
comparison between those pre-mathematics activities Head Start mothers report working
on at home and those the Head Start teachers report observing students demonstrating
knowledge in at school?

When looking at the mothers' reported participation in the 14 activities and the
teachers' reported observation of the student demonstrating knowledge in the 14
activities, each reports a higher level for seven of the 14 activities.
One pattern in the data appears to emerge; as the mathematical concept becomes
more difficult or perhaps more abstract, the degree of difference in parent reporting and
teacher observation tends to increase. This is evident in items #5 and #6 where the
difference in reporting and observation approximates fifty percent. This is also seen in
item activity #11; however, in this case the reported activity by the parent is less than that
of the teacher. This may suggest some degree of ambiguity regarding the concept by the
parent.
Differences in reporting notwithstanding, the data does nonetheless suggests that
as a result of teacher intervention with the parent the pre-mathematical activity was
observed by the teacher at the conclusion of the four-month period of teacher/parent
interaction. The difference in the reported activity by the parent and the observed
frequency of activity by the child may not be the greater issue in this case, rather the
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important conclusion may be that between 43.8% and 93.9% of the teachers did indeed
report observing children demonstrating the fourteen pre-mathematical activities
promoted by Head Start.
Delimitations and Limitations of the Study
The delimitation of the study is by design in that it focuses only on economically
disadvantaged single mothers participating in a specific Head Start program in a rural
county in Michigan.
The study also included several limitations. First, longitudinal changes are not
accounted for in the research and further study regarding how the children perform over
time may provide further insight unavailable through this body of work.
Second, the study only took into account quantity of occurrences. The nature and
quality of enrichment added activities may differ across families and are unable to be
assessed through this study.
Third, the low number of participants and lack of the operation of a power
analysis may have limited the researcher's ability to generalize information gained.
Additionally, the study lost enough participants from pre to post survey to potentially
influence the average response findings.
Fourth, low numbers of CDA credentialed teachers were participants in the study.
If one of the two teachers did not observe their child demonstrating knowledge with the
suggested activity the percentage of observation for this group immediately dropped to
50%. More CDA teachers may have provided more valid data.
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Fifth, mothers perceived importance level could have been limited by the
respondents' ability to accurately assess the importance of mathematics instruction in
general. Additionally, parents reported perceived importance and engagement with any
of the 14 pre-mathematical activity areas could be limited by their understanding of that
type of activity.
Sixth, the survey instrumentations utilized in the study were of a self-reporting
nature. The study was dependent on the participants providing accurate and fair
responses to the questions posed. Some mothers may not have wanted to look like "bad
Moms" and thus may not have authentically responded to the surveys. Further, while
developed with the assistance of a professional researcher, the surveys were not field
tested or validated.
This completes the data analysis for all research questions posed. Summary and
discussion of findings is made in further depth in Chapter 5.

CHAPTER V

SUMMARY, DISCUSSION, AND RECOMMENDATIONS

Introduction and Overview of the Chapter

My study was conducted with a sample of rural, low income, single mothers to
find out how they understood the importance of, and created home activities for, math
readiness or math-related experiences for their preschool children. Through a pre- and
post-survey of perceived importance and levels of engagement relating to 14 Head Start
pre-mathematics readiness activities, my study was able to quantify these issues both
before the mothers' children began the Head Start Program and after four months of
working with the Head Start teacher on home-based math activities through a
parent/teacher partnership. Of particular interest in my study was the question of how
much, and in what ways, does the new Head Start parent/teacher partnership focusing on
math learning readiness impact the math readiness activity that mothers provide in the
home. Along with this focus, my study sought to determine if the mothers' educational
level made any difference in the findings. Finally, my study looked at whether or not the
teacher's educational level made any difference in their reported observations of students
carrying out any of the 14 pre-math readiness activities at school. This last question was
examined because the researcher wanted to lay some ground work for further
investigations into teacher education level as a factor in a combined home and school
effort to increase math readiness among Head Start students.
115
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This final chapter highlights and synthesizes the data presented in Chapter IV in
response to the above summarized focusing questions for the study. The information and
descriptions presented may assist Head Start programs in more effectively and efficiently
working within the parent/teacher partnership for improving students' mathematics
learning readiness.
In the first section of this chapter, I review the study findings and possible
implications of those findings. In the next section, I summarize information gained from
this study and compare that information with the previously established body of
knowledge relative to the focus of this study (as presented in the Chapter 2 literature
review). The last section of this chapter provides suggestions for both Head Start
practitioners and researchers based on questions raised by the findings in my study. It
must be noted that the interpretations suggested for future research potential are strictly
suggestive and future research needs to be accomplished with appropriate design in order
to infer any relationships between the many variables involved.
Conclusions and Study Implications
The findings from my study suggest that, the Head Start mothers who participated
in this study rated the Head Start programs identified pre-mathematic activities at high
levels of perceived importance prior to their child starting the Head Start program and
prior to engaging with the Head Start teacher about home-based math activities as part of
the parent/teacher partnership. This portrayal of perceived importance was reinforced by
findings that the study participants reported relatively high levels (74-96 %) of
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engagement on all but two (the more abstract activities) of the 14 identified Head Start
pre-mathematics activities. Additionally, the mothers reported that they had participated
in over half of the 14 activities with their child prior to Head Start entry, at least once per
week, and continue to do so at about the same rate after four months of interaction with
the Head Start teacher through the parent/teacher partnership activities focusing on math
readiness.
The mothers' educational level was not found to be a statistically significant
factor in reported levels of importance or participation frequency rates for any of the 14
pre-mathematic focus areas stressed by Head Start in both their curriculum and their
parent/teacher partnership work. Moreover, the four months of parent and teacher
collaboration regarding home-based mathematics activities did not result in any
statistically significant changes in mothers' perceptions about the important of, or their
reported engagement with, most of the 14 Head Start math learning readiness activities.
These findings from the mothers' pre- and post-survey responses run contrary to
suggestions that mother's educational level is strongly associated with the ways in which
they think about and actually engage in school readiness activities with their children at
home (Brown, 1980; Green & Rodgers, 2001). Additionally, my study did not show the
level of impact that previous studies found related to the influence of the Head Start
parent/teacher partnership in the area of pre-reading or literacy readiness home-based
activity (Keyes, 2002). Finally, my study found surprisingly high levels of reported
perceived importance and engagement related to home-based math readiness or math-
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related activities provided to Head Start pre-school children. There are several potential
reasons for these findings, which will be explored next.
Of special interest in this study is that the low socio-economic single mothers
sampled are placing high importance on math-related activities for their children, and are
making the time commitment to engage with their child in positive pre-mathematical
activities. The possibility of the low cost commitment for the majority of the suggested
activities may be at play in regards to the high levels of mother/child engagement. While
inflated self-reporting may be a factor in the study findings, it is encouraging to know
that the mothers involved in this study have embraced the value of pre-mathematical
growth for their child and seem to find ways to engage their child in math-related
experiences on a regular basis at home.
It is possible that the fact that 83.7% of this sample of mothers had completed
high school was a factor in the high rates of reported attention to math-related home
experiences for their children. The phenomenon of a surprisingly high education level
for this group of Head Start mothers may present an opportunity to be explored in future
research. On the other hand, the study results also showed no statistically different
results for mothers who had not completed high school. Since the sample size was only
43 participants and only 7 of those were non-high school completers, this finding is not
conclusive. Another possible factor in the finding of high reported attention to mathrelated experiences at home for their preschool children might be the age range of the
participating mothers: 35 mothers were between the ages of 21 and 30; 8 were over the
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age of 30. This sample of mothers may have had the advantage of either more parenting
experience or simply more maturity as a parent.
The perceived importance levels and participation frequency remained consistent
from pre-survey to post-survey (pre-intervention to post-intervention) suggesting that the
parent/teacher partnership made little to no impact on this group of mothers. Many in
Head Start place a great deal of emphasis on maximizing the growth potential for families
through interaction in the parent/teacher partnership. This emphasis is the result of
earlier study findings that showed a positive impact on improving home-based early
literacy experiences through parent/teacher collaborations focusing on training and
supporting parents to increase their attention to reading readiness activities at home. In
expanding the Head Start parent/teacher partnership strategy to early mathematics
experiences, the expectation is that a similar impact on home-based learning readiness
experiences will be achieved for the Head Start student population. The results of this
study could be seen as somewhat discouraging relative to the impact of the new focus on
pre-mathematics within the parent/teacher partnership, but the results found in this study
are based on a small sample of mothers participating in one Head Start program that has
newly initiated a math focus for the parent/teacher partnership work. As such, the
findings of this study are insufficient to draw any conclusions about the potential efficacy
of parent/teacher engagement around home-based mathematical experiences for preschool children.
Additionally, in Research Question #7 a pattern in the data appears to emerge; as
the mathematical concept becomes more difficult or perhaps more abstract, the degree of

difference in parent reporting and teacher observation tends to increase. This is evident in
items #5 and #6 where the difference in reporting and observation approximates fifty
percent. This is also seen in item activity #11; however, in this case the reported activity
by the parent is less than that of the teacher. This may suggest some degree of ambiguity
regarding the concept by the parent. Differences in reporting notwithstanding, the data
does nonetheless suggest that following teacher intervention with the parent, the premathematical activity was observed by the teacher at the conclusion of the four-month
period of teacher/parent interaction.
Finally, the results of this study suggest that education level of the teacher may
not play a significant role in whether or not the teacher observes a student displaying the
desired pre-mathematical practice knowledge. This could be due to the reported high
participation rates of the mothers engaging with their children in the desired activities.
The mothers may have provided the students a solid foundation entering preschool and
thus the impact of the teacher may have been minimized.

Examination of the Findings Against the Literature

At the heart of this study is the opinion our citizenry must embrace premathematical growth at a level consistent with pre-literacy growth (National Academy of
Sciences, 2009). This study provided a baseline of data relative to rural single mothers'
opinions and participation with their children in pre-mathematical activities.
As will be detailed in the paragraphs to follow, some of the conclusions drawn in
this study support the established body of knowledge in the literature reviewed for this

dissertation, and some clash with specific findings and conclusions from previous studies
as cited in Chapter II of this study. The review of literature relative to this study
concentrated on five specific areas: 1) early parent involvement, 2) home-based premathematical practices, 3) single rural mother dynamics, 4) early mathematical
development, and 5) the importance of preschool teacher education level. Table 49
provides a summary of my findings in comparison to previous research findings.
Relative to parent involvement and home-based practices, it appears that the
mothers in this study have provided an environment supporting a positive educational
start for their children. The research suggests parent involvement is extremely important
in the educational success of the child (Jeffreys & Spang, 2001). Duch (2005) looked to
improve parent involvement specifically in Head Start programs. Believing that parent
involvement needed to be redefined, my work suggests potential strategies to improve
parent involvement in Head Start while responding to the self-sufficiency needs of
families. Through their reported responses on the surveys, the Head Start mothers in this
study presented a picture that suggests they are very involved with their children; thus,
contradicting Duch's assumption that this is an area requiring intervention. The actions
of the mothers in my study do however, support the findings of Glassman (2001)
suggesting that Head Start parents believed math was a useful tool in the lives of their
preschool children and that it is important mathematics be taught prior to kindergarten.
The mothers in my study continued to report high levels of participation and
perceived importance after the four-month period of involvement in the Head Start
program. This continued home-based and school-based partnership is applauded in the
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Table 49
Significant Findings from the Study Compared to Previous Research Findings
Findings (Babcock, 2011)

Previous Research

The low socio-economic mothers rated the
Head Start programs suggested activities at
high levels of perceived importance.

Supporting Glassman (2001), Drummon &
Stipek (2004) and Bowman's (2001) work
demonstrating Head Start parents value
pre-mathematics instruction.

The mothers had participated in the activity
with their child prior to Head Start entry
quite often.

Challenging Neuman & Celano's (2001)
work suggesting low socio-economic
children do not receive enough educational
home-based experiences.

Mother education level was a non-factor in
participation frequency rates.

No previous research found for education
level and participation in the identified premathematical activities.

The perceived importance levels and
participation frequency remained consistent
from pre-survey to post-survey (preintervention to post-intervention).

Challenging Meehan's (1998) findings that
parents continue to need support.

The parent/teacher partnership made little to Challenging the support of the
parent/teacher partnership of Duch (2005),
no impact on this group of mothers.
Lawson (2003), Keyes (2002), and
Bruckman (2003).
For the majority of the activities, education
level of the teacher does not play a
statistically significant role in whether or
not the teacher observes the student
displaying the desired pre-mathematical
knowledge.

Challenging the support of higher teacher
education level positively impacting
student success by Howes & Smith (1995),
Goffin (1996), Kontos & Wilcox-Herzog
(2003), and White (1993).

123
work of Boethel (2004) noting the importance of schools and families working together.
Balli, Demo, and Wedman (1998), in one of very few early studies regarding premathematics, showed that the child's home environment affected their attitudes towards
mathematics in their future educational endeavors. The mothers in my study appear to
have provided their children experiences that could build a solid mathematical foundation
as they enter their educational careers. Desforges and Abouchaar (2003) found that
children's early attainment of knowledge is a significant predictor of later academic
achievement; thus, the mothers in my study seemed to be predisposed to provide homebased experiences which are likely to increase their children's academic success in the
area of math. While my study did not show that the four months of engaging with Head
Start teachers around home-based math activity made any statistically significant
influence on the mothers' attention to home-based math related activity, it may have been
reinforcing for the mothers so that they would continue their role in helping their children
develop mathematical learning readiness despite the child moving into a formal
educational setting outside of the home.
The mothers in my study were both low socio-economic and all from rural
communities. Research shows that low income individuals in rural settings do not
possess strong social networks due to their lowfinancesand geographic isolation (Amato
& Zuo, 1992; Hoyt et al., 1997). The dynamic of being a single rural mother is a limited
topic in the existing literature. When placing an emphasis on these mothers' interaction
with their children as related to academics, the research is further limited; however, what
is suggested is that the single rural mother dynamic provides difficulties that may impact

the mothers' ability to assist their child in receiving adequate pre-mathematical (or other
school readiness) experiences (Amato & Zuo, 1992; Green & Rodgers, 2001; Quinn &
Allen, 1989). The mothers in my study deviate from this expectation and appear to have
overcome the engrained obstacles associated with living in a rural area and being in the
low socio-economic bracket of society.
Another area in which my study deviates from the existing body of knowledge is
in the area of preschool teacher educational level. Goffin (1996) introduced articles
concentrating in the area of quality early childhood teaching. The relationship between
changes in the child development knowledge base and their implications for early
childhood teacher preparation and practice were explored. Darling-Hammond, Wise, and
Klein (1999) confirm the evidence showing the importance of teacher education level on
improved student performance. Kontos and Wilcox-Herzog (2003) also confirmed years
of education, amount of specialized education, and years of experience related to
improved quality in early childhood teaching practices. In my current study however,
teacher education level was not a significant factor in whether or not the teacher observed
children demonstrating knowledge in the desired pre-mathematical practices. In fact, the
CDA teachers were more often likely to observe their students demonstrating knowledge
in the desired pre-mathematical practices.
Yet, the limited number of teachers involved in the study caution against drawing
any inferences from my finding about the relationship between teachers' educational
level and their ability to recognize student demonstration of specific pre-mathematics
competencies. What the findings may suggest is that the reported levels of mothers
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providing home-based math-related experiences for my study population may not have
been significantly inflated. The fact that all the teachers reported pretty consistent levels
of observed student pre-mathematics learning could suggest that students did come to
Head Start with a good foundation learned at home.
In order to fully understand the dynamic of single rural mothers' impact on their
children's pre-mathematical growth, further study must be made concentrating on this
population of parents and their children's mathematical performance as they navigate
through their continued education. Agreeing with this statement, Aunola, Leskinen,
Lerkkanen and Nurmi (2004) investigated the developmental dynamics of mathematical
performance during a child's transition from preschool through 2nd grade. They showed
that math performance had high stability and that the growth in mathematics increased at
a higher rate for those students that entered preschool with an already established high
level of pre-mathematical competency. It appears the mothers in my study have
attempted to provide their children a good start to their mathematical growth.

Questions Raised by the Study and Recommendations for Future Research

I acknowledge my research is not conclusive on the issue of mother's interactions
with their child prior to Head Start entry related to the child's mathematical preparedness;
however I do suggest that, through this study, a baseline of data has been gained.
Moreover, my study does suggest that there is more to be learned about building
mathematics learning readiness for the Head Start student population. It is entirely
possible, that the sample of mothers who participated in this study are unique in some

way. They certainly reported levels of understanding and acting on the importance of
pre-mathematics learning readiness for their children beyond what previous studies
would expect for this population. Further studies are needed on larger and more
distributed samples of Head Start mothers and families to establish any conclusions about
the overall state of affairs regarding home based math related experiences for this
population.
Additionally, further studies may want to look deeper into the factors of age, stage
of life, and previous parenting experience as they relate to parents providing home-based
math-related experiences for their pre-school children. For instance, the mothers in this
study were all over the age of 21. A possible study following the methodology of this
study may target younger single rural mothers. A possible comparison of these younger
mothers could be made against a similar aged group of urban single mothers. Also,
further investigation into the relatively high education level of this population of Head
Start mothers versus a group of less educated mothers may provide worthy insight. It is
not known if the sample of rural Head Start mothers who participated in this study are
representative of a different educational background profile than that found in larger
more urban populations of Head Start mothers. Additionally, further studies could look
atfirst-timeparents versus parents who have had one or more previous parenting
experiences and/or other school age children. An interesting area of study might be the
influence of experiences with Head Start or other pre-school programs with older
children in the home-based learning experiences for younger children.
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Finally, through this research emerged an interesting factor of a decrease in
mothers' participation in several of the activities from pre to post survey. This provides
an opportunity for future study to examine possible reasoning behind this change or other
changes that emerge from the data from future studies. In order to get at the explanations
for statistically notable changes, future studies would do well to incorporate a mixed
methods approach so that participating mothers could offer explanations for changes in
either how they perceive the importance of a given type on in home math related activity
or how they make decisions on which of the pre-mathematical areas to incorporate in
their home based learning activities
My study focused mainly on inputs; i.e., experiences provided by mothers prior to
children entering Head Start, experiences provided by mothers four months into Head
Start, and experiences observed by teachers. Future studies may wish to focus on the
process by which the inputs are applied and ask the question, "Which activities are
provided better than others and what added value does the process provide to the
mathematical development of children?" In other words, future studies may want to look
at both qualitative and quantitative changes in both the home-based experiences of Head
Start children and their school-based demonstration of learning readiness factors for
mathematics.
An important question raised by the results of this study is, how did the study pool
of mothers come to appreciate and be inclined to provide math-related activities on a
regular basis for their pre-school children. Another important question is, how the mathrelated home-based experience provided by these mothers compared to samples of

mothers from other socio-economic and educational backgrounds? Finally, there is the
question of how much and what kind of math-related home experience for pre-schoolers
is needed to provide a solid foundation of learning readiness for formal mathematics
instruction.
There appears to be a multitude of possible studies looking at possible
relationships across the variables of mother actions and perceptions, teacher actions and
student mathematical growth. Clearly, this is an important area of study as research has
established the importance of pre-school learning readiness for both literacy and
mathematics. The national focus on improving mathematics performance across all
socio-economic, cultural, and racial student populations suggests that there will be
significant interest in future studies that examine how children can achieve a better
foundation for mathematics learning in their pre-school years

Overall Conclusions

In this final chapter, discussion focused on the research findings based on the
research questions posed in this study. Commentary was provided on the study findings
based on the reported information from the participating mothers and teachers.
Discussion was presented for each of the questions. Conclusions were drawn by the
researcher and suggested implications of this research were discussed. The researcher
suggested possible future research relative to children's pre-mathematical experiences
and development in the hopes of increasing the level of attention to the value of premathematical engagement in young children. For our nation to thrive in the mathematic

global competition, we must increase our children's preparedness and advancement in
mathematical performance.
Research studies, such as the one completed for my dissertation, provide a venue
and a dialogue for program development and improvement. Findings have value and
application to teacher development and professional in-service. This is especially true if
a focus on program inputs and instructional process is applied. Further research
regarding the nature of inputs applied and the process by which they were applied will
assist the practitioner in developing early childhood programs that support and enhance
mathematical capabilities of our children and will hopefully provide an improved start to
their pre-mathematic skill development.
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Head Start Identified Best Practices from:

T H E HEAD START LEADERS GUIDE
TO POSITIVE CHILD OUTCOMES®
Strategies To Support
Positive Child Outcomes
DEPARTMENT OF HEALTH AND HUMAN SERVICES
ADMINISTRATION FOR CHILDREN AND FAMILIES
Administration on Children, Youth and Families
Head Start Bureau 2003
DOMAIN ELEMENT: NUMBER & OPERATIONS

Number sense involves the ability to think and work with numbers and to understand their uses
and relationships. "Operation" is the formal mathematical term referring to addition, subtraction,
multiplication, and division of numbers. (The 1998 Head Start reauthorization legislation refers to
this Domain Element as numeracy.) Besides counting accurately and competently, children need
to learn to see relationships between numbers and to take a specific number apart and put it back
together. For example, there are several combinations of numbers adding up to five. As children
acquire counting skills and become familiar with numbers, they are better able to understand
other aspects of math. Experiences with estimation make quantity, numbers, and size more
meaningful to children (NCTM 2000). As they move on in math, children will find estimation
invaluable as a check on whether they have obtained a reasonable result in solving a problem.
Young children are not able to make good estimates because they do not know enough about
numbers and size, but they can begin to use this skill and will gradually improve.
September 2003 63
MATHEMATIC S

64 September 2003 The Head Start Leaders Guide to Positive Child Outcomes
To advance children's understanding of number and operations
• Encourage children to count all sorts of objects and events and to think about quantity and
number.
Teachers can use everyday experiences to promote concepts of number, counting, and one-toone correspondence by posing questions such as, "Do we have enough chairs for everyone?
How can we figure that out?" "Shall we count how many steps to the playground?" and "Who is
third in line?" The questions listed on page 73 can be used in mathematics as well as other
Domains to stimulate children's thinking.
• Arrange materials and use games and verbal encouragement to involve children in—matching
and sorting objects by color, shape, size, and other features; using one-to-one correspondence
(one napkin at each person's place at the table, for instance); and ordering a set of objects that
vary in color, size, or another dimension (though not adept at seriation, preschoolers benefit from
opportunities to try putting things in order).
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• Draw children's attention to numbers around them and what they are used for, such as finding
addresses, prices of objects, and shoe sizes.
• Use strategies to help children learn to count accurately and efficiently, such as—conveying to
children that counting lets us know how many things there are in a group; pointing to each object
in turn as the person counting (be it the child or the teacher) calls out each number name; and
making use of fingers to count and encouraging children to do so.
• Highlight the relationships critical to developing number concepts and operations, such as the
parts that make up a whole (a concept that underlies addition and subtraction). A teacher might
say, "Brian is showing us how old his brother is by holding up five [fingers] and one. Can anyone
think of another way to show six with their fingers?"
• Help children to become familiar with the skills and vocabulary of estimating, such as—using
words regularly including more than, less/fewer than, about, near, approximately, and in between;
asking children to estimate how much, how long, or how many ("How many shovelfuls do you
think it will take to fill that bucket?"). During snack, sand or water play, art activities, and other
opportune times, teachers can then encourage children to test for the actual answer; and making
it a point to return to a problem type to allow children to try again. As children begin to make
judgments closer and closer to the real count, they hone their estimation skills. Teachers should
stress that it is not important for children to get the "right" answer, but to see how close they
can come.

DOMAIN ELEMENT: GEOMETRY & SPATIAL SENSE

Geometry is the area of mathematics that involves shape, size, space, position, direction, and
movement and describes and classifies the physical world in which we live. Young children can
learn about angles, shapes, and solids by handling objects and looking around at the physical
world. Spatial sense gives children an awareness of themselves in relation to the people and
objects around them. Spatial sense and familiarity with shape, structure, and location enable
children to understand not only their spatial world but also other mathematics topics (Clements,
Sarama, & DiBiase 2002). For instance, the teacher can encourage a child to explore number
concepts, such as even numbers, as he examines a cube and counts its faces (its sides) ("Someone
told me he had a cube with 7 faces—do you think there could be such a thing?").
To build spatial sense and understanding of geometry
• Encourage children to identify different shapes (not just circle, square, and triangle but others as
well) and three-dimensional figures as they draw, look at books, work with geometric puzzles,
build structures in the block center, or take a neighborhood walk.
• Give children many opportunities to handle objects, such as blocks, boxes or containers, shape
sorters, and puzzles.
• Let them climb in and out of boxes or large block structures; on or around outdoor equipment;
and under, over, around, through, into, on top of, and out of different things to experience
themselves in space.
• Encourage them to make new shapes by putting materials together and taking them apart in
different arrangements. They can do this when cutting or folding paper, molding clay or building
structures
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• Introduce spatial vocabulary, including—location and position words (such as on/off, over/under,
in/out, above/below, in front of/in back of); movement words (such as up/down,
forward/backward, toward/away from, straight/curved path); and distance words (such as
near/far, close to/far from, shortest/longest).

DOMAIN ELEMENT: PATTERNS & MEASUREMENT

Taking note of patterns and relationships helps us understand the structure of things. In many
areas, we find it useful and satisfying to anticipate what will come next. Patterns and relationships
are found in science, music and dance, art, language arts (poetry, for example), and other areas. In
mathematics, patterns are found in counting, basic number relationships, and in geometry.
Understanding and identifying patterns and relationships means recognizing rhythm and
repetition as well as sorting, categorizing, and ordering from shortest to longest, smallest to
largest. Measurement is an important way for young children to look for relationships in the real
world. We measure the length, height, and weight of an object using units like inches, feet, and
pounds, and we measure time using hours, seconds, and minutes. In working with measurement,
children focus on how big, little, long, or short things are and how to figure that out.
To promote children's knowledge of patterns and measurement
• Increase awareness of patterns around the classroom and throughout the day. For instance,
teachers—help children find patterns in designs and pictures, as well as in movement and in
recurring events such as the daily classroom schedule, the days of the week, or the seasons of
the year; ~ engage children in creating and noticing patterns as they string beads; place shapes
or blocks into arrays; and arrange other materials. Over time children can reproduce and create
more complex patterns; and talk to children about patterns created or noticed in constructing with
unit blocks, legos, and other construction materials.
• Let children figure out their own units for measurement ("Carlos is five cereal boxes tall"). Using
standard units like inches, feet, and yards is only one way to measure. Children better understand
these units when they have lots of experiences working with their own ways of comparing and
measuring.
• Use many daily activities such as construction, cooking, woodworking, science, and other
experiences that involve measurement. In any of these activities, teachers look for opportunities
for children to make comparisons and measurements of volume, weight, length, and temperature.
• Provide simple experiences that help children begin to develop an understanding of time
concepts, such as encouraging children to—compare one activity with another in terms of what
takes more time. Start by asking simple questions like, "How long can you stand on one foot?";
set simple time limits such as, "You can play for five more minutes and then we'll start clean-up".
At first, children do not have a sense of how long a minute is, but gradually they get a better idea
of time passing. An adult counting "one second, two seconds, three seconds..." or counting
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Initial Parent Survey

Code:

Please provide information below that best represents you and your interactions with your
child prior to your enrollment into the Head Start program. I thank you for your time and
wish you and your child a successful school year!
Please circle your answers below.
Mother's Age:
Under 20 years old
old
Mother's highest education level achieved:
Diploma

21-30

over 30 years

No diploma

High School

Associates Degree
higher
Do speak another language in your home besides English?

Bachelor Degree or
Yes

No

The following is a list of activities that parents may use with their children prior to Head
Start entry. Please circle the answer that best fits you and your family before you started
Head Start.
Domain Element:
Activity:

Encourage children to
count all sorts of objects
and events.
Examples:
"Do we have enough
chairs for everyone?
How can we figure that
out?"
"Shall we count how
many steps to the
playground?"
Matching and sorting
objects by color, shape,
size, and other features.
Examples:
-Sorting buttons
-playing a game that
has different shapes
and sizes

Number and Operations
Whether you have done
this activity or not, how
important do you think it
is to your child's math
growth?

I have done this.
Yes

Not yet

If you have done this with
your child, how often did
you do it?
One time

Not important
At least 2 times per week.
Somewhat important
More than 2 times per
week.

Very important

Yes

Not yet

One time

Not important
At least 2 times per week.
Somewhat important
More than 2 times per
week.

Very important
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Draw children's
attention to numbers
around them and what
they are used for
Examples
Finding addresses,
prices of objects, and
shoe sizes

Activity

Counting with your
child

Yes

At least 2 times per week

Whether you have done
this activity oi not, how
important do you think it
is to your child's math
growth?
Not important

I have done this
Yes

Not yet

If you have done this with
your child, how often did
you do it 7
One time

Somewhat important

At least 2 times per week

Veiy important

Moi e than 2 times pei
week
One time

Ask your child to
estimate things that
might happen
Examples
' How many shovelfuls
do you think it will take
to fill that bucket"?"

Not important

Have you talked to your
child about circles,
squares, triangles and
other shapes when
reading a book, working
on a puzzle or out for a
walk?

More than 2 times per
week

Veiy important

Not important

Activity

One time

Somewhat important

Using numbers when
you talk to your child
Examples
' Brian is showing us
how old his brother is by
holding up five fingers
on one hand and one on
his other Can you think
of another way to show
six with their fingers?

Domain Element:

Not yet

Not important

Yes

Not yet

Somewhat important

At least 2 times pei week

Very important

More than 2 times per
week

Yes

Not yet

One time

Somewhat important

At least 2 times per week

Very important

More than 2 times per
week

Geometry and Spacial Sense
Whether you have done this
activity or not, how
1 have done this
important do you think it is
to your child's math giowm?
Not important

Yes

Not yet

[f you have done this with
your child, how often did you
doit?
One time

Somewhat important

At least 2 times per week

Very important

More than 2 times pei
week

149
Play blocks with your
child.

Activity:
Play with clay with your
child.

Not important

Very important

More than 2 times per
week.

Whether you have done
this activity or not, how
important do you think it is
to your child's math
growth?
Not important

Yes

Not yet

If you have done this with
your child, how often did
you do it?
One time
At least 2 times per week.

Very important

More than 2 times per
week.
One time

Not important

Have you made a cake
or cookies with your
child and discussed the
amount of each
ingredient going into
the batter?

I have done this.

Somewhat important

Have your child climb
on things at the
playground.

Talk to your child about
patterns made or
noticed when playing
with blocks, legos, and
other materials.

One time
At least 2 times per week.

Not important

Activity:

Not yet

Somewhat important

Talk to your child about
the following:
on/off, over/under,
in/out, above/below,
and up/down

Domain Element:

Yes

Yes

Not yet

Somewhat important

At least 2 times per week.

Very important

More than 2 times per
week.
One time

Yes

Not yet

Somewhat important

At least 2 times per week.

Very important

More than 2 times per
week.

Patterns and Measurement
Whether you have done
this activity or not, how
important do you think it is
to your child's math
growth?
Not important

I have done this.
Yes

Not yet

If you have done this with
your child, how often did
you do it?
One time

Somewhat important

At least 2 times per week.

Very important

More than 2 times per
week.
One time

Yes

Not yet

At least 2 times per week.
More than 2 times per
week.

150
Have you given your
child a set amount of
time for an activity?
Example:
You can play for 5 more
minutes and then we
will do clean-up.

Not important

Yes

Not yet

One time

Somewhat important

At least 2 times per week.

Very important

More than 2 times per
week.

Thank you for taking the time to fill out this survey!

Appendix D
Teacher Data Collection Tool
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Teacher Action Log
Please provide information below that best represents you and your interactions with the
identified parent. I thank you for your time and wish you a successful school year!
Please circle the answer that best describes you:
Number of years teaching preschool:
0-5
Highest education level achieved:

6-10

11-15 16-20 21 or more

CDA
Bachelor Degree

Associates degree
Higher than a Bachelors Degree

The following is a list of activities that parents may use with their children prior to Head
Start entry. Please circle the answer that best fits you and your family before you started
Head Start.
Domain Element:

Activity:

Encourage children
to count all sorts of
objects and events.
Examples:
"Do we have enough
chairs for everyone?
How can we figure
that out?"
"Shall we count how
many steps to the
playground?"
Matching and sorting
objects by color,
shape, size, and
other features.
Examples:
-Sorting buttons
-playing a game that
has different shapes
and sizes

Number and Operations
I reinforced this
I introduced this
activity/action to the activity/action with
this parent in the
parent in the week
following weeks.
circled below.

1 2

3

4

1 2

3

4

8

5

6

7

8

9

10

11 12

I observed/witnessed
the child of this
parent implementing
an action that
expressed to me that
they have grasped
this mathematical
concept.
Yes

5

6

7

9

10

11 12

13 14 15 16

13 14 15 16

1 2

3

4

1 2

3

4

8

5

6

7

8

9

10

11 12

Not Yet

Yes
5

6

7

9

10

11 12

13 14 15 16

13 14 15 16

152

Not Yet

153
Draw children's
attention to numbers
around them and
what they are used
for.
Examples:
Finding addresses,
prices of objects, and
shoe sizes
Counting with your
child.

Using numbers when
you talk to your child.
Examples:
"Brian is showing us
how old his brother is
by holding up five
fingers on one hand
and one on his other.
Can you think of
another way to show
six with their
fingers?"
Ask your child to
estimate things that
might happen.
Examples:
"How many
shovelfuls do you
think it will take to fill
that bucket?"

1 2

3

4

1 2

3

4

8

5

6

7

8

9

10

11 12

Yes
5

6

7

9

10

11 12

13 14 15 16

13 14 15 16

1 2

3

4

1 2

3

4

8

5

6

7

8

9

10

11 12

Not Yet

Yes
5

6

7

9

10

11 12

13 14 15 16
1 2
3 4

13 14 15 16
1 2
3 4

5

6

7

5

6

7

9

10

11 12

9

10

11 12

Not Yet

Yes
8

8

13 14 15 16

13 14 15 16

1 2

1 2

3

4

3

Not Yet

4
Yes

5

6

7

8

9

10

11 12

13 14 15 16

5

6

7

8

9

10

11 12

13 14 15 16

Not Yet

154
Domain Element:
Have you talked to
your child about
circles, squares,
triangles and other
shapes when reading
a book, working on a
puzzle or out for a
walk?

Play blocks with your
child.

Play with clay with
your child.

Talk to your child
about the following:
on/off, over/under,
in/out, above/below,
and up/down

Have your child climb
on things at the
playground.

Geometry and Spacial Sense
1 2

3

4

1 2

3

4
Yes

5

6

7

8

9

10

11 12

5

6

7

8

9

10

11 12

13 14 15 16

13 14 15 16

1 2

1 2

3

4

3

Not Yet

4
Yes

5

6

7

8

9

10

11 12

5

6

7

8

9

10

11 12

13 14 15 16
1 2
3 4

13 14 15 16
1 2
3 4

5

6

7

5

6

7

9

10

11 12

9

10

11 12

Not Yet

Yes
8

8

13 14 15 16
1 2
3 4

13 14 15 16
1 2
3 4

5

6

7

5

6

7

9

10

11 12

9

10

11 12

Not Yet

Yes
8

8

13 14 15 16
1 2
3 4

13 14 15 16
1 2
3 4

5

6

7

5

6

7

9

10

11 12

9

10

11 12

Not Yet

Yes
8

13 14 15 16

8

13 14 15 16

Not Yet

155
Domain Element:
Talk to your child
about patterns made
or noticed when
playing with blocks,
legos, and
other materials.

Have you made a cake
or cookies with your
child and discussed
the amount of each
ingredient going into
the batter?

Have you given your
child a set amount of
time for an activity?
Example:
You can play for 5
more minutes and then
we will do clean-up.

'atterns and Measurement
1 2 3 4
1 2

3

4
8

Yes
5

6

7

9

10

11 12

8

5

6

7

9

10

11 12

13 14 15 16
1 2 3 4

13 14 15 16
1 2 3 4

5

6

7

5

6

7

9

10

11 12

9

10

11 12

Not Yet

Yes
8

8

13 14 15 16
1 2 3 4

13 14 15 16
1 2 3 4

5

6

7

5

6

7

9

10

11 12

9

10

11 12

Not Yet

Yes
8

13 14 15 16

8
Not Yet

13 14 15 16

Thank you for taking the time to fill out this survey!

Appendix E
Post-Intervention Parent Survey
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Post Parent Survey

Code:

Please provide information below that best represents you and your interactions with your
child now that you have been involved in Head Start for approximately V2 a program
year. I thank you for your time and wish you and your child a successful school year!
Please circle your answers below.
Mother's Age:
Under 20 years old
21-30
over 30 years old
Mother's highest education level achieved:

No diploma
Associates Degree

Do speak another language in your home besides English?

High School Diploma
Bachelor Degree or higher
Yes

No

The following is a list of activities that parents may use with their children prior to Head
Start entry. Please circle the answer that best fits you and your family now that you have
been involved in Head Start for approximately Vz a program year.
Domain Element:

umber and Operations

Activity:

Whether you have done
this activity or not, how
important do you think it
is to your child's math
growth?

Encourage children to
count all sorts of objects
and events.
Examples:
"Do we have enough
chairs for everyone?
How can we figure that
out?"
"Shall we count how
many steps to the
playground?"
Matching and sorting
objects by color, shape,
size, and other features.
Examples:
-Sorting buttons
-playing a game that
has different shapes
and sizes

I have done this.
Yes

Not yet

If you have done this with
your child, how often did
you do it?
One time

Not important
At least 2 times per week.
Somewhat important
More than 2 times per
week.

Very important

Yes

Not yet

One time

Not important
At least 2 times per week.
Somewhat important
More than 2 times per
week.

Very important

157

158
Draw children's
attention to numbers
around them and what
they are used for.
Examples
Finding addresses,
prices of objects, and
shoe sizes

Activity:
Counting with your
child

Yes

Not yet

One time

Not important
At least 2 times per week.
Somewhat important
More than 2 times per
week.

Very important

Whether you have done
this activity or not, how
important do you think it
is to your child's math
giowth?
Not important

I have done this.
Yes

Not yet

If you have done this with
your child, how often did
you do it?
One time

Somewhat important

At least 2 times per week.

Very important

More than 2 times per
week.
One time

Using numbers when
you talk to your child.
Examples
"Brian is showing us
how old his brother is by
holding up five fingers
on one hand and one on
his other Can you think
of another way to show
six with their fingers?"

Not important

Ask your child to
estimate things that
might happen
Examples
"How many shovelfuls
do you think it will take
to fill that bucket"?"

Not important

Yes

Not yet

Somewhat important

At least 2 times per week.

Very important

More than 2 times per
week.

Yes

Not yet

One time

Somewhat important

At least 2 times per week.

Very important

More than 2 times per
week.

159
Domain Element:
Activity:

Geometry and Spacial Sense
Whether you have done this
activity or not, how
important do you think it is
to your child's math growth? I have done this.

Have you talked to your
child about circles,
squares, triangles and
other shapes when
reading a book, working
on a puzzle or out for a
walk?

Not important

Play blocks with your
child.

Not important

Activity:

Play with clay with your
child.

Yes

Not yet

f you have done this with
your child, how often did you
doit?
One time

Somewhat important

At least 2 times per week.

Very important

More than 2 times per
week.

Yes

Not yet

One time

Somewhat important

At least 2 times per week.

Very important

More than 2 times per
week.

Whether you have done
this activity or not, how
important do you think it is
to your child's math
growth?
Not important

I have done this.
Yes

Not yet

If you have done this with
your child, how often did
you do it?
One time

Somewhat important

At least 2 times per week.

Very important

More than 2 times per
week.
One time

Talk to your child about
the following:
on/off, over/under,
in/out, above/below,
and up/down

Not important

Have your child climb
on things at the
playground.

Not important

Yes

Not yet

Somewhat important

At least 2 times per week.

Very important

More than 2 times per
week.
Yes

Not yet

One time

Somewhat important

At least 2 times per week.

Very important

More than 2 times per
week.

160
Domain Element:
Activity:
Talk to your child about
patterns made or
noticed when playing
with blocks, legos, and
other materials

Patterns and Measurement
Whether you have done
this activity or not, how
important do you think it is
to your child's math
growth?
Not important

Yes

Not yet

If you have done this with
your child, how often did
you do it?
One time

Somewhat important

At least 2 times per week.

Vei y important

More than 2 times per
week.
One time

Yes

Have you made a cake
or cookies with your
child and discussed the
amount of each
ingredient going into
the batter"?
Have you given your
child a set amount of
time for an activity"?
Example
You can play for 5 more
minutes and then we
will do clean-up

I have done this

Not yet

At least 2 times per week.
More than 2 times per
week.
Not important

Yes

Not yet

One time

Somewhat important

At least 2 times per week.

Very important

More than 2 times per
week.

Thank you for taking the time to fill out this survey!

